

















ILLUMINATING 
ENGINEERING > 





You can do almost anyth ing with a Wake fre ld Troffer 


Engineering Department of the Ohio Edison vice Building ir 1s lighted by 
14 rows of Wakefield 1 x 4 Type 51 Flange Troffers to a rew. The dit « 


Wakefield Troffers Maintain 150 fic. 
in Ohio Edison Engineering Department 


orning 


You can do almost anything with a Wakefield Troffer You can do almost anything with a Wakefield Troffer. 
What Ohio Edison engineers did was to put 150 main It comes in 4 modular sizes « 1 ft. x 4 ft. + 1 ft. x 8 ft. + 
tained footcandles in the Engineering Department of 2 ft. x 4 ft. + 2 ft. x 2 ft. It offers 7 types of light control 
their new service building in Mansfield, Ohio. These «Stvrene « 35°x 35° Louver + +70 Corning: Acrylic « 
Wakefield troffers provide lighting in an area where Vinyl + Alba-Lite No. 93+ Clear Plastic Lens. It fits 
drafting and other difficult seeing tasks are performed 5 types of ceiling construction + Acoustical ceilings using 
Wakefield recessed units are used to provide 140 foot concealed mechanical suspension + Suspended plaster 
candles in the line supervisor’s office and 60 footcandles ceilings with plaster frames + Metal panel acoustical 
in the hallways ceilings using Tee-bar suspension + Acousti-Line Ceil 


ings * Acoustical ceilings using exposed grid suspension 


OFFICES IN 43 PRINCIPAL CITIES 

A new Wakefield condensed cat- IN THE U. S. AND CANADA 
alog illustrates and describes the A K E F FE L 

wonderful Wakefield Troffer line W D 

in detail. Write for your copy. THE WAKEFIELD COMPANY «+ VERMILION, OHIO 

WAKEFIELD LIGHTING LIMITED + LONDON, ONTARIO 











CREASE 
ST LIFE 


CASE TEMPERATURE The life of a fluorescent lamp ballast 
ADVANGUARD ADVANGUARD depends on maintaining a normal op- 
TRIPS-OUT ___ TRIPS-OUT erating temperature. For each 10° C. 
increase over normal operating tem- 
perature, ballast life is cui in half 
Each subsequent 10° C. rise cuts b 
last life again in half ana 
costs accordingly. 
ADVAN-guard, a thermal 
automatic reclosing pre 
vice is sealed in the ballast 
and is preset to automaticc 
out’ whenever the 
ballast operates at at 
temperatures. When the ¢ 
decreases to normal 
this protector 
and the be 
operation. If 
ADVAN-guard 
ADV. 
operation c 
can add 
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unshackling design limitations 
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1 engineered glass mapa _— 


opens new vistas in product design and performance 


Developments in glass and lens technology high quality parts of dependable uniformity. 
open new design possibilities for many prod- Long experience assures on-time deliveries. 
ucts. To help you get maximum value from If your requirements are for beam control, 
your glass components, Kopp offers the services color transmission or other uses of light, Kopp 
of an organization highly skilled in the design offers specialized knowledge based upon expe- 
and manufacture of engineered glass products rience and research. If you wish to take advan- 
that are required in relatively small production tage of the mechanical properties of glass 
quantities. Here extensive modern laboratory hardness, smoothness, corrosion resistance, wear 
equipment permits research into all phases of resistance, etc.—-we are in position to provide 
light and color transmission, beam control, practical engineering design assistance. 
thermal shock resistance, high temperature 

effects, dimensional stability, mechanical 


strength. Manufacturing “know-how” produces KOPP GLASS, inc. 


Swissvale, Pennsylvania 
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Visioneers...and 


how they help 


young minds mature 


Curtis Planned Lighting opens eyes to knowledge 


In the process of learning, young people remember what they see 
much longer than what they hear. Recognizing this fact, school ad- 
ministrators value the importance of providing sufficient light for 
visual acuity in close classroom work, as well as other activities 
Result: an ever-increasing demand for Curtis Planned Lighting 
Systems. Only natural, because Curtis Visioneers have made detailed 
and scientific studies of lighting problems inherent to schools. All 
Curtis school lighting—properly installed—offers uniform level of 
illumination without objectionable shadows or glare. Curtis Lighting 
CURTIS FORTY-SIXTY SERIES LUMINAIRES ‘ 
sre availabke vared on vazad tn either also meets all requirements for quality tllumination . . . low initial cost 
f quick and easy installation minimum maintenance long-run 
economy. So, whatever vour lighting problem, write today for the 
name and address of the Curtis Visioneer in the 
principal city nearest you. Curtis Lighting, Inc 
6135 West 65th St., Chicago 38, Ill. In Canada: 


195 Wicksteed Ave., Toronto 17, Canada 
CURTIS 
Visioneers in Planned Lighting 
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Revere Outdoor Lighting Report 


For lighting engineers, lighting planners, and architects 


interested in outdoor lighting problems and trends 


Lighting a Drive-In Restaurant 


The Problem: To provide enough light 
for safe driving and parking of a large volume 
of traffic 
minated area that readily 
a drive-in to passing motorists 


and to provide an attractively illu 
identifies itself as 


The Answer: Revere No. 4213-P flood 
lights and 5 No. 3510 cluster-lites per pole 
Mounting height 33 feet with pole spacing of 
24 feet. Cor-ten heavy duty hinged poles No 


AA pss 


No. 4213-P 
Floodlights 


No. 3510 | 
Cluster-Lites | 


No. 2412 Splice Box 
No. 217-QA Bracket 


No. 190-DB-30 
Hinged Pole 


199-DB-30 
maintenance and relamping at ground level 


are used to provide convenient 





The Problem: To dramatically high 
light the impressive architectural style of the 
building exterior. Fixtures must be attractive 
unobtrusive and placed on the building itself 


The Answer: 36 Revere No. 3151-A 
lights with 180° prismatic control lens give a 
ratio of maximum to minimum intensity of 
approximately 3 to 1. Mounting height is 32 
feet with spacing of 8 feet between fixtures 
Note even light distribution with absence of 
“hot spots 


No. 3151-A Light 





Lighting a Baseball Field 


The Problem:To provide the high level 
of light necessary for night baseball. Because 
of the small size of the ball, the speed at which 
it travels, and the la baseball 
demands the greatest intensity of light of all 


ge area of play 


night games 


The Answer: 160 Revere floodlights 
Nos. 4216-P and 4211-P distributed on 8 poles 
at 80 feet mounting height. 82 of the lights are 
No. 4216-P narrow beam with plain lens for 
concentrating high intensities on the infield 
and distant mid-field areas. The remainder 
of the lights (78 No. 4211-P with plain lens) 
provide a wide beam to illuminate close by 
zones or the ceiling for fly balls. Combination 
of wide and narrow beam floodlights provide 
20 average footcandles for infield, and 15 
footeandles for outfield 


No. 4216-P Floodlight 
No. 4211-P Floodlight 


average 


your best lighting answer. Write for catalog covering Revere’s 


No matter what the lighting problem — if it’s outdoors, 
complete line of matched outdoor lighting equipment. 


Revere has the equipment, or can engineer it, to provide 


OUTDOOR LIGHTING 


Industrial © Commercial ® Service Stations ® Streets ® Sports © Airports © Shopping Centers 


Revere Electric Mfg. Co., GOO9S Broadway, Chicago 40, IIl., UPtown 8-7100 
Available in Canada thru Curtis Lighting, Ltd., Leaside, Toronto, Ontario 
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Class 1! — Commercial and Industrial — of the “My Most Je 
Interesting Lighting Job” Contest takes in a wide variety m | 
of installations. The jobs shown here all won first prize mil} 
in their 1.E.S. Section or Chapter MMILJ Contest. They | 
range from a college fieldhouse to a parking garage to a 

pressroom, and each has its own individual problem the 

handling of which makes it one of the 


Prize Winning Solutions 


To Lighting Problems 


College Fieldhouse 


Macalaster College’s new $350,000 fieldhouse was A uniform level of 20 footcandles over the entire 
lesigned for a full athletic program, including area was deemed satisfactory for those sports using 
basketball and indoor practice for football, baseball the whole space. By switching this could be re 
and track. It is 235 by 122 feet in area with a duced to a uniform 10 footcandles for other pur 
slanting roof, 36 feet high at the center. built over poses. In addition, it was felt that 80 footcandles 
laminated wood trusses. The floor is dirt, for prac would be necessary over the basketball floor, with 
tice purposes, and the removable basketball court a minimum of contrast and glare for players shoot- 
and bleachers are used during that season ing at a basket 

The fieldhouse is also used for exhibitions and Various types of fluorescent, incandescent and 
large meetings —- Macalaster has a student body of mercury systems were considered, with the decision 
1500 — and the lighting was expected to be adapt going to 8-foot rapid start fluorescent. Four 8-foot 


able to these several uses lamps are used in each fixture around the sides of 


During basketball season a wooden 
court is placed over the dirt floor of 


the fieldhouse. 
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eontras 


lding and 16 in the units over the basketball upward component to reduce brightness 
lighting levels previously This fieldhouse lighting job was the entry « 
20 Consulting Engineer 


Moore, of Gausman & Moore, 
St. Paul, Minn., in the Twin City Section’s MMIL41 


I 


Chis provides the 
upon, 50 Toot andles for basketball and 
eral illumination 

“dy F eontest. Architects for the buildu 
& Hirsch; electrical contractor 


Deck 
Measurements Average Rainy Day 


requirements were outlined for the lighting 

of Sacramento (Calif public dhacsscs es 
The figures in the table at Footcandles 
Bet wee 


Fixture 


garage ks 
ts su eSS as to the first two 
brightnesses and brightness + 

Outdoors 


Other require 
> fox 


idequate levels 


nation, and 


ul 


ss in keeping witl 
Brightness 


rood pract 
to withstand shock o 
ffic ; ability 


7 ar 


rrediness 


Ss were: ru 
nas and vibration of vehicular tra 
weather ndit limate 
rwned 


them 


Measurements 


Taken at Night 
4 Mont n of r 


perati 


Footcandles 
selves, thus Imposing a 


tered in parking garag 


The fixture chosen 


Brightness 
and about 18 fs 


posit 


ma 96-inch T12 rapi 
tandem with the balla 
ente { 


st for MMITI,..] 


Bettes Installation 
Holman Co 


Lode Chapt: 


Brightness Ratios 


half the 


Parking garage, with onls 
luminaires lighted. 


ILLUMINATING ENGINEERING 


Prize-Winning Solutions, MMILJ Contest 





Newspaper Pressroom 


Lighting for 
Review in Spokane, 
special problems. ¢ 


tremely high 


the 


pressroom 
Wash... 


ne, in parti 


ceiling 5 feet 


presen 


the S poke sSynan 


ted several rather 


ular, was the ex 


Another was the 


difficult maintenance condition caused by ink fog 


To overcome the 


height, a six-lamp 
shielding, 
the luminaire, was 


diffusing medium 


problem of 


fixture was 


without cutting down on the effi 


provided by 


To satisfy the 


extreme 


mounting 
Adequaté 


used 


lenecy Oo! 


a photolight class 


maintenance con 


ditions 


a fixture was designed which provided not 


only a hinged vapor-tight glass door, but a flange 
section which would give a vapor-tight seal between 


the luminaire and the ceiling itself 

This installation was the prize-winner of W. L 
Haspedis, Columbia Electric & Manufacturing Co., 
Spokane, Wash., in the 


MMIL..J Contest 


Inland Empire Chapter’s 


Sales Office 


Five areas, lighted with five different makes of 


equipment, form a demonstration of good office 


lighting practice in a branch office of a lamp manu 


facturer. Additional factors considered were that 


each job has the appearance of being tailored to the 


area, although the equipment is all stock items 


readily available from a supply house, and that the 
average electrician can install it 


ie ene 


easily 


ral office is 20 by 32 feet in size 


General Office 
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rimeter, 2 x 4 


f-ine 


recessed 


h ceiling. Around the pe 


with molded 


10-watt 


acrylic plasty 


troffers 


bottoms each contains three start 


lamps. <A 


rapid 
luminous element in the center of the 
is installed on lay-in grid type troffers set in 
Walls are 60% RE 

plaster, 75% RF; floor 

Bright 


illumi 


room 


T-bar supports light gray, 


ceiling. white acoustical 


salmon red tile of approximately 20° RF 


ness of the troffers is 500 footlamberts and 


Winning Solutions, MMILJ Contest 








Manager's Office 


Conference Room 


Private Office 


Winning Solutions, 


nation level 120 footeandles 


under the center 
The manager's « feet square and has a 


complete luminous in 3-foot 


plastic 


square units set in V 

from the single-lemp 55-watt reflector 
strips. Strips are on 15-inch ce rs. The plenun 
is painted white and the remotely lo 
eated. Brightness of the ceiling is 200 footlamberts 


1 of 100 footeandles. Walls are 


with lighting lev 


green and wall-to-wall carpeting is light gray-green. 


A secretary’s office (not shown) is treated in thi 
same manner as the manager’s from the standpoint 
of colors. Lighting here is from surface-mounted 
fixtures and a valance over an inside window 

In the 13- x 20-foot conference room are two six 
lamp 40-watt recessed units, 4 x 4-feet in size, wit! 
acrylic plastic arched diffusers, and eight two-lamp 
40-watt recessed louvered low-brightness troffers 
with parabolic Alzak reflectors. Illumination is 50 
footeandles: brightness of troffers, 150 footlamberts 
transversely and 350 longitudinally ; that of squar¢ 
fixtures is 450 footlamberts. Surfaces are the same 
as in the general office 

In a private office, 200-watt silvered bowl re- 
cessed louvered incandescent units and a two-lamp 
continuous fluorescent cove supply 70 footcandles 
The cove is mounted 18 inches below the ceiling 
and uses one strip of deluxe warm white lamps and 
one strip of daylight, separately switched. The 
area has light gray walls, light green tile floor and 
white acoustical ceiling. Maximum ceiling bright 
ness, immediately above the cove, is 200 footlam 
berts; that of the recessed fixtures is 350 

This five-part lighting installation won first priz 
in the Maryland Section as the MMILJ entry of 
H. M. White, Baltimore Gas & Electric Co 
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Office — Denionstration Room 


Used not only for usual office tasks, but also for 
demonstration purposes, the lighting in the office of 
these equipment manufacturers’ representatives is 


composed of many varieties. Luminous indirect 


lighting in a modular fixture supplies a general 
illumination of 100 footeandles. Other office light 
ing equipment shown includes concentric ring units 
and flush ri 


units 


cessed round and square silvered bowl 
Store and display equipment includes luminous 
july} 


indirect or louvered direct-indirect high-output 
fluorescent fixtures, direct incandescent, a combina 
tion indirect lighting unit with a built-in down 
light for accenting displays, flush-mounted spots 
and adjustable gimbal mounted eyeball units, pen 
dent fixtures in silver, gold, black or combinations 

these colors, and a daylight blue reflector for 
lighting diamond displays 

Decorative lighting elements are also shown: cove 
and valance lighting wall-mounted brackets and 
interchangeable colored anodized aluminum reflec 
tors are included in this classification 

Partitions are of Philippine mahogany and other 
walls are painted pastel green. The tile floors are 


} 


of a light-reflecting harmonizing color and the eeil- 


a suspended Fiberglas acoustical tile, 


; 


which can be easily removed. 


square Ss 0 


Home and Automobile 
Supply Store 

A leaky roof 
added an unusual problem to the remodeling of the 
Joseph, Mo. A 


lighting system was desired that would de-empha 


disinclined to permanent repair 


L. E. Davis Firestone Store, St 


size the ceiling, particularly through the center of 
the building 


The owner also wanted a maximum 
of highlighting on the merchandise, which is mostly 
hard goods, and a minimum level in the aisles. He 
feels that this tends to focus attention on the wares 

Long boxes, about 12 inches deep and 6 feet wide 
were constructed on the ceiling over the merchan 
dising areas. Recessed louvered cans on 4-foot cen 
ters, using 150-watt R40 spots, were mounted in the 
boxes. These units provide about 100 footeandles 
on the merchandise. The same type fixtures are 


used on three sides of the perimeter of the store, 
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A large framed multiple photograph, featuring 
Mt. Rainier, is displayed by spot lights from across 
the room 

This installation was the first-prize winning entry 
in the Puget Sound Section, of B. T. Heinz and 


Freeman C. Scharr, of Seattle, Wash., manufac 
turers’ representatives, whose office it is. This entry 
also won first place at the Pacific Northwest Re 


vional eontest 





Prize-Winning Solutions. MMILJ Contest 





S spots s ipply 


lowered 
ar wall 


+} 
his 


and appl 


sila highh 
1 needed 
is limited 


mediun 


ation has b 
rhting which may 
onize with 


twen 


ow 
150-watt R40 spot 
three green 

to four branch 
enable numerous 
to empha- 
automobile 


VUMILJ Contest 


" + } 4 ] 
vlass diffusers. using 100-watt incandescent lamps 


boxes mounted on the ceiling are pan ted a 


white and the ceiling areas between are of a 


er color with revi¢ I r ‘nt which 


ids in concealing sta from the roof. Walls 


of pastel shad and 


* is about 15 pr 
lation was 
St Josenh 


Joseph Mo im the 


ontest for My Most 


General illumination is provided by two sets of 


recessed vinyl luminous area fixtures. Eight units 
light the long upper part of the “L,” and four make 
up the shorter set. Each 1! has four 48-inch 


T12 40-watt standard cool rapid start lamps, 
providing SO footcandles maintained 


ifit ailieu 


Between these tw ets of luminaires, at 


ing section of the “L,” eight 300-watt incandescent 


units with prismatic lenses are recessed in an ellip 
tical pattern, spaced approximately 36 inches apart 


They also provide 80 footeandl 


es maintained 


Showroom color scheme is: light sand tone plas 


ter ceiling, 72% RE; light green lower wall of tex 


turized Douglas fir plywood, 60° RF; tan and 


brown asphalt tile floor, averaging 60° RF. The 


traditional Pontiac neon sign « entrance 


easily identifies the salesroon 


from the basic lighting effect 


Installation was designed by Dor 


ild ( Statham 
Pacific Power & Light Co., Coos Bay, Ore 


, and won 
irst prize in the Oregon Section of I.E.S 
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INSTALLATION A AT CINCINNATI, OHIO 





Lighting Glass Shelves 


LIGHTING OBJECTIVE: To illuminate « bjets d’art displayed in niches with glass shelves 


GENERAL INFORMATION: Display niche recesses in homes ar usually quite dark and, therefore, 
often ineffective unless lighting is built in. The recesses in Installation A are 36 inches wide and 
8 inches deep. The back and side walls of the niches are painted a light apple green (50% RF).* 
) 


In Installation B, the niche recesses are 25 inches wide and 914 inches deep. The back and 


side walls are painted white (80% RF).* 


INSTALLATION: The cross section of one of the glass shelf niches of installation A, shows a 30-watt 
cool white deluxe fluorescent lamp and channel installed across the top. The shelves are not 
crowded with opaque objects, so that satisfactory results are obtained with the lighting installed 
across the top. The brightness of the back wall varies from 34 footlamberts just below the shield 
ing cornice board to about 5 footlamberts midway between the lowest glass shelf and the wooden 
counter at the bottom 

The lavabo planter hung on the wall between the two niches in installation A, is lighted by 
a Century #1672 Project-o-lite recessed in the 81-foot ceiling 48 inches out from the wall area it 
illuminates. This unit employs a 250-watt G-30 spot light lamp with C-5 filament. The pattern 
of light on the wall is obtained by adjusting two pairs of small baffles within the unit 


*The back and side walls of niches should be painted a light color 
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Lighting Glass Shelves (Continued) 


INSTALLATION B 
AT MACEDONIA, OHIO 
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shelves in Installation B showing the position of 15-watt fluores 
ally at the front and down the sides of the niches. The channels were 
hs, and assembled into continuous strips with small splice plates and 
* the two center lamps on each side and all the ballasts are located in the 
cupboards beneath the open shelves. No undesirable dark streak is present, down the 
shelf area, as is present if the shelf area is too wide. The brightness of the niche back 
120 to 180 footlamberts at the corners and from 60 to 90 footlamberts in the 
of warm white and cool white lamps in adjacent positions gives the impression of 
ight on the white paint; the one blue fluorescent lamp in each niche 
serves as a focal point ( olor 
The coffee table in this living room is highlighted by a 150-watt projector spot lamp in 
louvered luminaire recessed in the ceiling 


a 


Lighting data for Installation A submitted by Ruth Rutterer, Cincinnati Gas and 
Electric Co., and for Installation B, by Aileen Page, General Electric Co 
Cleveland, as illustrations of alternate solutions to a lighting problem and to 
aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 





A new look at the... 


Measurement of Light and Color 


Measurement of Light 


B, © PROBLEM in the measurement of 


light is to determine how many units of light are 
emitted by an unknown source even though this 
source has a color quality, or chromaticity, different 
from that of the standard of light with which it 
must be compared. Sometimes this problem is 
called the problem of heterochromatic photometry 
Heterochromatic photometry has been carried out 
in three ways; one is by direct visual comparison, 
the so-called equality-of-brightness method ; another 
is to apply the equality-of-brightness method in 
succession to a series of lights of intermediate 
chromaticities, called the cascade or step-by-step 
method; and the third is to present the two lights 
to be compared alternately in the same photometric 
field with a frequency of about five alterations per 
second, the so-called flicker method 

The first method, that is, 


parison, is the most direct and fundamental. Th 


by direct visual com 


observer sees the two lights to be compared, side by 
side, filling the two halves of a photometer field 
He must adjust the radiant flux of the comparison 
field until the two halves of the photometer field 
appear to him equally bright. This method is also 
the most difficult. 
light from an incandescent lamp, and the light to 


If, as is usual, the standard is 


be evaluated is, for example, the orange-red light 
from a neon lamp, there may be a range by a factor 
of two or more, within which the observer cannot 
decide which half of the field is the brighter. The 
larger the chromaticity difference between the test 
side of the field and the siandard side, the greater 
is the range of uncertainty. 

The second, or cascade method, substitutes a 
series of less difficult comparisons for the single 
direct comparison. Each step of the cascade method 
is less difficult because the chromaticity differences 
between the two sides of the photometer field is 
smaller. 

In the third, or flicker method, the observer ad 


A paper presented at the National Technical Conference of the 
Illuminating Engineering Society, September 9-13, 1957, Atlanta 
Georgia. AuTHOR: National Bureau of Standards, Washington, D. C 


A Transaction of the I.E.8. 
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Measurement of Laight and Color 


By DEANE 8B. JUDD 


Since 1935 the standard definition of light has 
been based on a luminous-efficiency function 
first adopted provisionally by the International 
Commission on Illumination (CIE) in 1924. 
This function was intended to give the re- 
ciprocal of the spectral radiance required to 
make each part of the spectrum appear equally 
bright to the average normal eye, and new 
determinations during the last 30 years indi- 
cate that the standard luminous-efficiency 
function succeeds very well in doing this, ex- 
cept perhaps that it may be too low in the 
short-wave portion (less than 460 my). At 
the 1955 Congress of the CIE in Ziirich, Dr. 
W. S. Stiles presented preliminary results of 
determinations of the color-mixture functions 
that suggested an entirely new basis for the 
definition of light. To make clear this new 
basis, and the advantages that it may have, 
the basic principles of the measurement of 
light and color are examined briefly. 


justs the radiant flux of the comparison field until 
the perception of flicker is a minimum. The reason 
why this adjustment is supposed to correspond to 
equal brightness of the two lights, is that the per- 
ception of chromaticness requires more time to 
develop in the visual mechanism of the observer 
than is required for perceiving brightness. The 
speed of alternation is set so as to eliminate, or 
nearly eliminate, any flicker caused by a chroma- 
ticity difference between the two lights, and then 
an adjustment for a minmum of flicker is supposed 
to correspond to the condition that the luminous 
flux of the one light is the same as that from the 
other. 

These three methods of comparing an unknown 
light with a standard of light unfortunately yield 
rather discordant results. They all depend impor- 
tantly on the angular size of the photometric field, 
and indeed this might be expected because the 
spectral sensitivity of the human eye is simply the 
average of the receptors (rods and cones) of the 
portion stimulated, and it is known histologically 
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ippear ¢ qually bright under the standard observing 
ynditions of field size and of photometric bright 
ss of field and surrounding field 


The amount of light from or more sources 


sum of the amoun rom ie separate 


first requirement point 
if-brightness method, or at least toward 
ade method. In so far as the flicker method 
agrees under the standard observing onditions 
th these more fundamental met 


ethod ce; t form the basis of 


ond re quire hit 


additive, is imposed 
tion of light is judged t t ‘ omp! 
' any practi al use in indu ) The 
re law, for example 
Unfortunately, the 
flux by our eyes is not alwa) 
the two lights, standard and 
-hromaticities, even tho 
different, the 
Omparison 
tacts f ’ och li ( photometry 


tual ¢ e! 


light from the 
scent-lamp lig f color 
and enough red light be intr 
he field to make the 
ially bright, by requir 
d light must also be on 
Secondly, if green light 
‘OM pariso! 
larly there ma 
ght 
Thirdly, if now the one unit of red light and th 
ye unit of green light bot! luced simul 
taneously into the comparison field, this mixturs 


ought to appear as bright as two units of the stand 


ard light, if the second requirement, additivity, 
to be fulfilled. Experimentally, however, the mix 
of the red and green lights usually appears 


than the two units of the standard inean 


escent lignt. In order to obtain the appearan 


} 


qual brightness it is necessary to reduce th 
rmount of light from the standard source by 
amounts ranging from 0 to 50 per cent. This typ: 
f failure of additivity was first noticed by Heln 
holtz and has been studied in detail by Kohlraus 
1923, 1937 The effect has often been called the 
Helmholtz-Kohlrausch effect since J. Urbanek and 
E. Ferenez (1939) gave it that brief name in the 


rilliant and complete analysis of visual heter 
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chromatic photometry. It is discussed by H. Konig 
(1947) 


brightness under the name “Farbenglut.” 


in his detailed analysis of the concept of 


To be sure, the setting for one unit of red light, 
and that for one unit of green light, is uncertain by 
third 


between the standard incandescent-lamp light and 
I 


about a factor of two. (The setting, that 


the mixture of one unit of red light with one unit 


of green light, is, of course, much more certain 


because the chromaticity difference is much small 
er.) The Helmholtz-Kohlrausch effect is 


certainly demonstrable by a single trial at these 


thus not 


three operations, but has statistical meaning only 
Nevertheless it is not possible to devise a definition 
of light that meets both requirements strictly. If 


the definition includes strict additivity, it must 


imply failure by at least 25 per cent in some cases 


to have equal amounts of light appear equally 


bright 


On the other hand, if the comparison be made bs 


flicker photometry, the Helmholtz-Kohlrausch effect 


though not absent, is much smaller 


completely 


Jaggi, 1939; Dresler, 1938 


This experimental 


fact suggests basing a definition of light on flicker 


Imholtz Kol lrausel orresponds 


roughly to the theoretical idea that most of our 


brightness perception result re tly from recep 


tors in the retina that serve this purposs 


only but 
of it is associated with the red-sensing 
n the 
ss and green 


of the bright 


ana 


red and 


wrreel 


sensing mechanisms. Thus, whi 
‘d and th 


ness cancel to produc e vellow. some 


green lights are mix redn¢ 


ness per tion lo ‘his theoretical idea is 


supported by » fi it deuteranomalous ob 


who have an ability to discriminate red 


Servers, 


from green much less than that possessed by ob 
servers of normal vision, show almost no Helmholtz 
Kohlrausch effect 1937 
has led rather paradoxical pro 


posal that a definition of light be based on equality 


Kohlrausch This experi 


mental fact to the 
of-brightness photometry by deuteranomalous ob 
servers 

The question of defining light in a practically 
useful way has been argued at great length in the 
ever 
1935 


rejecting all three 


International Commission on Illumination 
since its formation early in this century. In 
tl ey 


resolved the dilemma by 


methods of heterochromatic photometry, and sub 
stituting for them the idea of luminous efficiency 
Each sample of radiant flux is said to be associated 
with a fixed amount of luminous flux, the ratio be- 
tween the two being luminous efficiency in lumens 
per watt. Luminous efficiency is taken to be solely 
a function of the wavelength composition of the 
radiant flux, the particular function being defined 
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Measurement of Light and Color 


by adopting values for the relative luminous effi 
ciencies of each part of the visible spectrum, these 
by the 


This definition of light was reaffirmed 


values having been adopted provisionally 
CIE in 1924 
CIE, 1939 


“Every result of photometric measurement 


as follows: 
shall 
be placed on the unique fundamental base defined 
by the relation 
B= K,f EE, Vda l 
called 
visi 


here B me 


Luminance 


ans luminous now 
ie the 


now called maximum luminous efficiency), 


brightness 
maximum coefficient of 
bility 
wavelength, V 
now called 
defined by the CIE, A the 


FE the spectral radiances per unit 


the relative visibility factors relative 
luminous efficiencies 
wavelength.” 


It is 


nent 1s pla ‘ed on 


evident that 1f every 


this base hotometric 


ised will be strictly additive, for additivity 


lefinition | It may not 


now to ace ery photometric 


Th} 


s base unless e; 
spectroradiometrically t 

pectral radiance as a function of w: 

and then luminance, B, is computed directly by the 


This 


é and too beset wit! 


lefining equation (1 fundamental method 


S too time 


difficulty, 


o be used except occasionally. The practical method 


n assigning a number of candelas to 


luminous int of an unknown 


method. A 
be applied to the 


filter filter is 


SO al ea 
standard 


chromaticity ma 


produ ‘ lose 


» unknown sou! The spectral transmittance of 


as a function of wavelength is then de 


ctrophotometer The 


transmit 


standard eht source 


tor the 


lO! IS KnOWN IS en Det) 


ified 


YY I 
posi 


means of the relative 


above spec 
spectral luminous efficiencies. Then the comparison 

’ ct visual comparison in a two-degree 
adequate luminance. If a reasonably close 


‘tral composition is attainable, 


duplication in spe 


but not a sufficiently close duplication of chroma 


ticity » flicker method is recommended The 
result of either method takes into account the influ 
ence of the filter by using the transmittance found 
or it by computation 

We may summarize the definition of light, which 
has lived now for 20 years, by saying that it is 
technically convenient because it makes light an 
additive quantity by definition, but does not con- 
form strictly to the first requirement that equal 
amounts of light shall appear equally bright in all 
eases. The curve of spectral luminous efficiency has 


been chosen as an average of determinations by the 
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an produce by mixture of 


methods so that equal amounts lar, we discover that we 


ever two parts of the spectrum much red, nearly as much green, and a small 


bright to the average observer, and, amount of blue, an exact match for the color of the 
ntion so to define light that first spotlight, incandescent-lamp light. By giving 
should be met as closely as pos- tLe amounts of red, green, and blue light required 
sources of mixed wavelength compo for the color match, known as tristimulus values, 
f this intention, luminous this light can be specified, and we can say 


Because oO! 
officially defined as the characteristic have measured its color 


which « xpresses its capacity to pro The colors that cannot be produc d by 


re 
more 


us sensation as evaluated from the three-light mixture are those that appear 
luminous efficiencies. This has saturated than any of these mixtures, for exampl 
the cake and have it the colors of the pure spectrum. Even if we choose 


} 


Dasic our primary red, green, and blue lights directly 


that is, aim to have satisfied the two 


requirements which we have seen cannot both be from the spectrum, it is still found that not all of 


satisfied simultaneously. At the Ziirich meeting of the other spectrum colors can be produced by mix 
[E in 1955, it was proposed to drop from the ture of any one triad of primary colors. But even 

on of luminous flux the phrase, in accord these colors can be specified by tristimulus values 
ability to produce luminous sensation It is necessary only to add to the light to be spec 
ering most from 1 


| ‘ 
} 


n sal recognizes the facts of li e It is not fied some of the primary dif 


; 
i 


t 


intend to evaluate radiant ff in ord thus reducing its purity so that the mixture can 


the fact is that the defini matched by some combination of the other two pri 


us sensation ; 


lor to he specified 


fails to do so, as al I ition maries. For example, let the colo: 


makes light an additive quat . fe have be that of the spectrum at about 490 my, which is 


fore the definition of a technical quantity that seen as a saturated color of bluegreen hue. By mix 
actically ies the second ing the blue and green primaries in the correct 
requirement requirement proportion we can produce a mixture of this blu: 
approximatel} , however, not the only defir green hue, but by comparison with the pure spe 


tion that does this, and to see how another proposal trum color, this mixture appears grayish, or less 
th 


I fh 


has arisen for a still less contradictory definition of saturated. Then we add a sufficient amount of 1 


meas red primary to the light (490 my), whose color is 

to be specified, to produce a match to some propor 

tion of the blue and green primaries. In this way 

Measurement of Color the spectrum color (490 mp) has been specified in 
terms of the three primaries, red, green, and blue 
said to be the tri 


é pt 


Measurement of color is based on the experimen 
tal fact well known in the time of Thomas Young As before, these amounts are 
1805) that it is possil to produce nearly every stimulus values of the color be 
a mixture its of but three colors, red, that the amount of the pri red) added to the 

potlight (say in test color is recorded wi i rative algebra 
on a white screen sign. The specification might 20: G = 60; 


ight spot having a reddis! B= 60. 
neigh- The usual theoretical interpretation of this 
primary lights 


a 


oring spot on the nultane ing that no selection of thre¢ 
yusly by light fror ne} ereen, found whose combination in positive amounts pr 
and the other blue. Th ix entering the duces all other colors is that there exist three light 
eve of the observ sensitive substances in the normal retina whos 
that would enter the e: ; spectral sensitivities overlap. That is, nearly all 
if the other two were turned off. The ol ver parts of the visible spectrum serve to excite mor 
nd spot as r : than one of the three independent receptor systems 
ediate color dependi elative amounts of ‘omprising the visual mechanism. Conversely, if it 
radiant flux received from the red, green, and blue were possible to find parts of the spectrum that 
rhts. By varyin ese amounts we discover in yield excitation of each receptor system to the ex 
reneral that we almost any other color ‘lusion of the other two, then, and only then, could 


For example, by mixing red light with green light we expect to duplicate all colors with mixtures of 


these three spectrum lights 
Usefulness of the method of color measurement 


of tristimulus values is limited first by 


we can produce yellow colors; by mixing red light 


with blue light we can produce purple colors; and 
from blue and green lights, cyan colors. In particu- by means 


I 
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the fact that the choice of red, green, and blue 


lights to be used as primaries is arbitrary and has 
still to be standardized, and second its usefulness is 


observer even 


limited by the another 
though also possessing normal color vision, would 
tind somewhat different tristimulus values for the 
same test color; so the observer, too, has to be 


standardized. Finally we would like to know what 


amounts of any three specified primaries would be 


required by an average observer to match this same 


basis for transferring tristimulus 


. . ry 
est ‘OLO! The 


+ 


values from one set of primaries to another can be 


discovered by experiments with the simple appa 


deseribed. To summarize the results of 


experiments it is hard to do better than to 


take the summary written out by Grassmann 


1853), now known as Grassmann’s laws 


‘an distinguish only three kinds of 


or variations (expressible as vari 


inant wave ! luminanee, and 


two-com pt ( T mniixt e,. é om 


teadily changed (whil e ot * remains 
e color of the n hanges 


of the 


elength, san lur i and same 


same col same 
aominant 
purity, or alternatively 


values) produce identical 

gardless of their spectral 

All modern colorimetry 
ciple stated in the third Grassma \ means 
that we can deal with lights « the ’ their 
, 


one, without regard for their tr mn 
position It generates the important 
‘orollaries: 
3a. Two lights of the same 

other lights f the same 
that likewise have the same 

ristimulus values, if _Y 

d, green, and blue light required ateh one 


and Xo, Vo, Z: 


then the tristimulus values for the color pro 


are the amounts for a second 


d by adding these two lights together are sin 
¥,+ Xo; Y; Y2;27,+2Z 


3b. Two lights of the same color, each subtracted 


respectively from mixtures of equal color, leave 


remainders that color match. This corollary justi 
fies the use of a negative tristimulus value to speci 
fy colors outside the gamut of the three primaries 
chosen 

3e. If one unit of one light has the same color as 
one unit of another light, any number of units (or 
fraction of a unit) of the one light has the same 
color as the same number of units (or same fraction 


of a unit) of the other. That is, increasing or de- 


ereasing by any factor the radiance of two lights of 
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the same color, even though of different spectral 
compositions, will not destroy the color match 
laws have been subjected to re 


Blottiau, 1947; Trezona, 


Grassmann’s 
peated experimental tests 
1953, 1954; Stiles, 1955), and no certain failures of 
observation 
about 1 


by using observing fields of 


these laws have been established for 
vithin a large middle range of luminance 
to 1000 millilamberts 
subtending 2 degrees 


those 


small angular extent 


or less For fields less bright than one millilam- 
bert, departures from Grassmann’s laws have been 
found that seem to be ascribable to the intrusion of 


Wright 


olor match might break down if the 


rod vision 1936) also has shown that the 


radiance of 
‘reased unduly. Such a breakdown 
inances greater than 1000 mill 

lamberts 
(;rassmal to spec ify eolor by 
eans of thre lditiy ( a red, a green, and a 
blue. They do Every light may be speeified 
physically by the spectral composition of its radiant 
flux. If we knew for any observer the tristimulus 
unit radiant fh for each part of the 
Grassmann’s law jc) com 
green, and bl is required to 
the spectru f any known 


find simply 


Grassmann's law 


adding up these amounts for the whole spe 


trum 


a prediction of the tristimulus values that would be 


found by that observer for the light itself. To set 
p a standard observer and colorimetric coordinate 
system it Is necessary, first to decide on some set of 


primary colors to be taken as standard, second to 


ide on the units by which to express the amounts 
these primaries, and third to evaluate in these 
for the average, normal eye, the tristimulus 
F each part the visible spectrum 
The 1931 CIE Standard Observer 
And Coordinate System for Colorimetry 
the International Commission on [lumi 
nation (CIE) ree 


the kind Just described for inter? ational use in the 


ommended a standard system of 


easurement of color 

] Choice of primaries In order to permit the 
tristimulus values of the spectrum to be specified 
by a number not less than zero, three imaginary 
primaries were chosen, a blue theoretically more 
pure than any spectrum blue, a green theoretically 
more pure than any spectrum green, and a purplish 
red theoretically more pure than any producible by 
These 


primaries are imaginary in the sense that energy 


mixing spectrum red with spectrum violet 


distributions corresponding to them must have 
nevative-values for some parts of the spectrum; but 


in terms of the facts of color-mixture summarized 
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“minati 
equal-energy 
standard 
easurements 
by 17 | 


1928 1929: it 


standard luminous 


lat time already adopt 
derivation of standard tristim 


spectrum was §s 


wn as Abney’s |: 
he Helmholtz-K 


with 


i 
it 


u 


iw 


| 
| 


the 


‘e impor 


with 
b light about to 
adopted as standard tna take account 
the Helmholtz-Kol at that time 
thoroughly und 
Fig. 1 shov 
the equal 


66 ind Color 


t} 


be 


¢ 


( 
i 


not 


equal LOLS 


and (3). Note that none of these 
values is less than zero; this property results from 
the choice of primary colors. It is also true that the 
areas beneath the three curves are equal; this prop 
erty results from the choice of units in terms of 
which to express the amounts X, Y, Z, of the pri 


maries. Furthermore it is true that the sum of the 


tristimulus values at each wavelength expressed in 


luminous terms, is the luminous efficiency at that 


wavelength, V,, in aeecord with condition 3 
Because of a rather surprising property, 
mentioned, introduced by the choice of primaries, 
the red and blue primaries (X and Z) are com 


letely unassociated with any luminous value 


not yet 


pret \ 
Judd, 1930, 1933) ; that is, L, = L,= O; therefore 


all of the luminous value is associated with the 


amount of the green primary (Y), and the y,-curve 
shown in Fig. 1 is identically the same function of 
wavelength as the luminous efficiency (V)) fun 


; 
Ion 


For the last twenty years measurements of light 


and color have been made in accord with tristimu 


values. Y, Y, Z, defined in terms of the tri 
, and the 


ly 
LUuS 


stimulus values of the spectrum, Z,, y,, 


of the light to be specified 


spectral radiance, EF) 


imulus value 
in lumens if multiplied by A,,), and 
tristimulus values, Y, Y,Z, taken together, 


color The ompletely self 


use 1n 


- Indeed t has been : 
tical value. We have ne © inquire into how 


f light and color have been 


ll these definitions o 


ers ser 


‘ound to aceord with what actual observ 


Does the Standard of Light Agree 
With Actual Observations? 


Of course, the Helmholtz-Kohlra 


vents equal amounts of light 
ing equally bright. What it really tells us is that 


from always appear- 


Sut since 


light is not strictly an additive quantity 


ght has been defined as } rictly additive quan 
tity, rediscoveries of Helmholtz-Kohlrausch 
ffect have taken the form of finding special cases 
n which lights of equal luminance fail to appear 
equally bright. MacAdam (1948), Dresler (1953 

and Chapanis and Halsey (1953) have found that, 
to produce equal brightness, lights of equal lumi 
nance should be used only for chromaticities be 
tween that of daylight and the yellow part of the 
spectrum (570 to 580 mz). As the chromaticity of 
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Figure 1. Tristimulus specifications of 
spectrum stimuli according to the stand- 
ard observer and coordinate system rec- 
ommended by the International Commis- 
1931. 


specifications refer to the equal energy 


sion on Illumination in These 
spectrum, and the units of the primary 
stimuli are adjusted so that their combi- 
nation in equal proportions matches the 
equal-energy stimulus; that is, the areas 
of the three curves have been adjusted to 
equality by choice of units. These three 
functions define the properties of the 
1931 C.1.E. standard observer. 


from 


less and less luminance is required t 


rht departs 
equal brightness. The answer to the questio1 
Does the standard of light agree with actual 
ations?, is therefore, no. Furthermore, 
of this kind should have been expect 
Kohlrausel , 1937 


Dresler (1938 The real meaning of thes 


the work of 


studies is that more people are finding out 


7 t 

the Helmholtz-Kohlrausch effe 
are finding that the amount 
enough t 


he of some pra | 


Does the Standard of Color Agree 


With 


Actual Observations? 


This question may be expressed as follows: It 
any two colors differing in spectral composition ar 
found by the 1931 CIE standard to have identically 
the same triad of tristimulus values, Y, Y, Z, do 
these colors look alike when viewed by an obser 


] 


lor vision Almost immediately after 


»f normal co 


the standard definition of color was recommended 
in 1931, such tests were made and almost invari 


} 


ably the answer was found to b« In comparing 


a mixture of spectrum red plus spectrum green to 
match a spectrum yellow, for example, most ob 
servers might say that the standard mixture is too 
green but others would say it is too red. As long as 
we can find a good number of observers to cast a 
minority vote, we say that the standard definition 
of color has been fairly well supported. Hardl) 
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yone has Xactly standard | VIS 
hardly anyone has exactly average height 
Not until 1948 did there appear results of te 
all actual observers disagreed with the 
in the same sense. Jacobsen (1948) and 
1949) found the standard definition of color 
iapplicable to the colorimetry of rutile and anatase 
im-dioxide pigment. As a result of 
hecks on near-white surfaces and 
arly transparent media (kerosene and other re 
products compared to yellow tinted 
ents of Amer} 


mene d to reduee the ir spe tre photoemtric 


hned petroteut 


classes), some seen an industry com 
data by 
means of a revised Z-function, higher in the neigh 
borhood of 400 mu than the standard by about a 


CIE, 195] 


Redetermination of the 
Color-Mixture Functions at the NPL 


As a result 


of an American att mpt to have the 


CIE revise the definition of color by changes in the 


; 


short-wave end of the spectrum, important for 


jlorimetry, though relatively unimportant for 
photometry, a redetermination of the color-mixture 
funetions was undertaken by Dr. W.S. Stiles at the 
National Physical 


Pe rhaps redetermination is not quite the correct 


Guild and Stiles have pointed out that the 


Laboratory in Great Britain 
word 
color-mixture functions basic to the standard defi 
nition of color have never really been determined 
directly. As we have seen, they were merely in 
ferred from the chromaticities of the spectrum 
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1928-1929) and Guild 
standard luminous-effi 
assumption that Abney’s 
has been undertaken by 
determination, first in 
ent, of the amount of 
and spectrum blu 


ficiently large and 


egret 


p tblished 


found worthy 
ition oft OLO 
on how su 
functions pred) 


pigment colorime 


-comph 


1955 STILES 


REPORTED 


how the color-mixture functions are weighted they 
will not sum to the standard luminous-efficiency 
function 

Fig. 2 compares the standard luminous-efficienc) 
with the 


function (V, = y,) shown, as a solid line, 


sum of Stiles’ preliminary 1955 color-mixture func 
tions, both for the 2-degree and the 10-degree field 
when these functions are weighted by factors pro 
ducing nearly the best agreement possible. W« 


field data 


because they ought not to sum to the 


need not pay attention to the 10-degre: 
large circles 
standard luminous-efficiency function developed to 
apply to 2-degree observation. The sum of the 2 
degree color-mixture functions, however, is seen to 
be higher, not only in the short-wave part of the 
spectrum, but, when reduced as shown to unit 


all parts 


maximum, substantially higher in nearls 


These results suggest. therefore 


of the spectrum 
not merely a minor revision for the short-wave part 
of the spectrum, unimportant in photometry, but a 
major revision throughout the whole spectrum, i 


the function to be used in the definition of light 


New Look 
There are several views that might be taken 
the preliminary results from the National Phys 
Laboratory 
1) Let us wait until the final results are avail 


able before we think what bearing these color 


matching data have on the standard of light; 
maybe these preliminary data are misleading 

2) Let the standard of color eventually be de 
fined in whatever way it has to be defined, but let 
the standard definition of light remain the same as 
it has been for the last 20 years, that is, based on 
the principle that the standard luminous-efficiency 


function is the reciprocal of the radiance required 


2° 10° 


INTERPOLATED 


g93ic 


600 


WAVELENGTH (map) 
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Figure 2. A comparison of the C.LE. 


standard luminous-efficiency function 
(solid line) with the sum of Stiles’ color- 
mixture functions weighted to produce 
nearly the best agreement possible and 


then reduced to unit maximum. 
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fields 


equally bright for the average, normal eye. 


at each wavelength to produce appearing 


3) Let the standard of light be revised to a 


cord with a weighted sum of whatever color-mix 
ture functions are finally adopted in a revised defi 
nition of color 


Not 
of the ( 


many of the delegates at the Ziirich Congress 
lE took the 


color-mixture functions reported by Stiles are mis 


view that the preliminary 
leading in respect to their bearing on the standard 
It was recognized that most, if 
th 


there 


definition of light 


not the discrepancy is ascribable to 


effect 


were also presented at the Ziirich Congress of th 


all. of 
Helmholtz-Kohlrausch Furthermore, 
CIE some confirmatory measurements by Sperling 


at the U. S. Naval Medical Research Laboratory, 
New 


three 


London. Sperling determined directly for the 


observers, not only color-mixture functions, 
but also luminous-efficiency functions by the meth 
od of direct visual comparison. Two of the three 
sets of data showed the color-mixture functions ex 
pressed in luminous terms to sum to a wavelength 


he luminous-efficiency fune 


function broader than 
tion for that observer. 
The objection to the second view, that independ 


ent definitions of light and color eventually be 


that the 


the two definitions would be 


established, is contradictory 


very evident 


generally, any two samples of radiant flux of dif 


ferent spectral compositions found to have exactly 


the lefinition based actual 


determination of 


same colors by a upon 


eolor-mixture functions for 
average eye would, on applying the present defini 
tion of light. be found to correspond to different 
amounts of light. By this view, therefore, we would 
continually be placed in the untenable position of 
saying that pairs of lights that cannot be distin 
guished by the average eye, nevertheless, by the 
have different luminances 

this account, the 
Ziirich Congress (for example, Stiles, 1955; Judd, 
1955: and MacAdam, 1955) have taken the third 
view, which looks the 


lishment of new definitions of light and color, per 


average eye 


On many of delegates at the 


forward to eventual estab 
fectly congruent, just as the present definitions are 
The present definitions are congruent because the 
definition of color has been made to conform to a 
previously formulated definition of light. The new 
definitions of light and color would be made con- 
gruent by taking for the new definition of light a 
new luminous-efficiency function computed as some 
weighted mean of the color-mixture functions to be 


adopted, the particular weights assigned to be 


chosen so as best to aceord with the needs of prac 
tical photometry. 
The advantage of this third view 


is not that it 
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character of 
Thus, 


the 


\ ields congruent definitions of light and color; the 
present definitions also yield perfect congruence 
Nor is it that the 


that 


third view defines light in such a 


wa) equal amounts of light always appear 
equally bright to the average observer; as we have 
definition of 
condition; the 


No, the advantage of the third 


no additive 


this 


seen, 


light can posstbly 
meet Helmholtz-Kohlrausch 


effect 


view 


prevents it 
is that it promises to meet the requirement 
that when lights are found to be equal in color by 
the new definition, an observer of average, normal 
eolor-vision will find them really to be equal, and 
for this condition of match (under which precision 
of photometric setting is at a maximum), the stand 
light 


ard definition of will indicate the two lights 


to be identical in amount 


The disadvantage of the new look is that the 
required luminous-efficiency function will define as 
equal amounts of light, such amounts of radiant 


energy for the various parts of the spectrum as 
careful photometry by an average, normal observer 
would show do not appear equally bright. Since it 
would take a long photometric study to show this 
discrepancy, it would seem that this disadvantage 
might be tolerable 

tell this 


point of view will lead to new and more satisfac 


Time alone will whether or not new 


tory definitions of light and color. 
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General illumination for spectator area is from the cove. 


Indirect lighting on the ceiling also provides an arti- 


Architectural Desiqn Answers Lighting Questions 


ae 





W. A, 


playing floor 25 feet below ground level. 


Alexander Memorial Coliseum, seating 7500, has 
Clear span 


distance from foot-of-base to foot-of-base is 270 feet. 


Downlighting from cupola provides 55 to 60 footcandles 


on the playing courts. Cross-section drawing, below, 
shows units mounted in annular light trough just below 


Access is from the roof of the arena. 


a Lt 


a WE 


the cupola floor. 





bs A p 


~_{ 
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ficial “sky,” 
east day. Cove lighting provides 7 to 8 footcandles. 


simulating outdoor conditions on an over- 


Howe 
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W- 
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ed) ae 


Answers Lighting Questions 


An HITECTURALLY pleasing and desirable 


é in a building design sometimes create 
problems in lighting. In the case of the W. A. 
Alexander Memorial Coliseum, however, the archi- 
tectural design, itself supplied the answers to the 
lighting requirements 

Located on the campus of Georgia Tech in At- 
lanta, the arena seats 7500 spectators, primarily for 
basketball. The circular playing floor, which has a 
diameter of 130 feet, has a regulation tournament 
court and two practice courts at right angles to the 
The spectator seating is stepped in 
Since 


the backboards are of clear Plexiglas, there is not a 


main court. 


concentric circles around the playing floor 


poor seat in the arena. 


AuTHor: Consulting Engineer, Atlanta, Ga. Architect for the in- 
stallation was Aeck Associates, Electrical Contractor was Brooks 
Allison Co., both also of Atlanta. Installation won first prize in the 
Georgia Section’s contest for My Most Interesting Lighting Job. 


FEBRUARY 1958 


By CHARLES F. HOWE 


The building is framed from 32 rigid free-stand- 
ing steel arches which ride on pin joints at the 
base, and frame into a 12-foot diameter steel ring 
at the top. The clear span distance across from 
foot-of-base to foot-of-base is 270 feet 

The cross-section drawing shows the construction 
of the building, with the entrance at ground level 
and seating stepping down to the playing floor, 
which is 25 feet below the ground level, or a total 
of 70 feet from top to floor. 

These were the lighting requirements: 

1) To light the arena in a manner that would 
not detract from the beauty of the steel structure. 

2) To provide a level of from five to ten foot- 
candles over the spectator area. 

3) To provide a level over the playing court of 
from 50 to 60 footeandles. 
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plish this without creating a diffi visual acuity is generally highest when playing out 
problen doors under a dull or overcast sky. Since the ceil 


onsideratio ere, il ‘act, ¢ of the arena is parabolid in shape, similar t 


the sky as it appears to us, indirect lighting re 


flected from the ceiling would produce a small 


cv” within the building 
a detail of building construction was used 
*the lighting. The architect wa 
walk completely surrounding th 
arena. To accomplish this, he stopped tl 
a point about 10 feet from the ground 


‘ wall moved in, again about 10 feet, and a 
building 


A eup 


provided, a covered walkway was obtained 

pletely surrounding the exterior of the arena 

This walkway forms a ledge completely surround 
the interior of the arena. With a 
:mount of baffling, to keep the lights 

sight line, a large cove is formed 
Computations for the cove lighting were 
The arches at their base were spaced 26 


top at the 


orms a } 
from five to ten footeandles, 
‘e of the ceiling, the efficiency 


efficiency of the ceiling as a pr 


} 


additional 1000 
floodlight was added 


lamps per hav 


Cove I ighting 
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INSTALLATION AT THE BUFFALO SAVINGS BANK, MAIN AND GENESEE STS., BUFFALO, N. Y. 


Floodlighting a Building and Sidewalk 


LIGHTING OBJECTIVE: To floodlight a building facade and the lewalk in front of it, from 
equipment locations restricted to the building, and without altering the architectural lines of the 


building. 


GENERAL INFORMATION: This bank is in the center of the downtown business district. It is 


located on a corner with frontage on three streets totaling 440 feet. The height to the cornice is 
D0 feet. The sidewalk is 22 feet wide. The facade is smooth gray stone of 45 per cent reflectance 


The sidewalk reflectance is 35 per ce 


INSTALLATION: The facade and sidewalk are illuminated by eight hundred twenty-eight 150-watt, 
PAR-38 projector lamps, spaced approximately 6 inches on centers, alternate spot and flood dis- 


tribution. The lamps are enclosed in a continuous false cornice (see Fig. 2 


of stainless steel 
extending from the stone cornice of the building. Lamp shielding is 38 degrees crosswise by 24 
degrees lengthwise. The false cornice is mounted in 105 sections, each slightly more than 4 feet 
long. Access to lamps and wiring is through hand-holes with weatherproof covers extending 
nearly the full length of each section. The lamps are approximately 2 feet out from the building 
and are mounted on channels with the lamp axis vertical. The total load is 124 KW. 
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Floodlighting a Building and Sidewalk (Continued) 


ination on the sidewalk approximately 





mnths after installation was 





feet 





out from building facade 





feet above ground (|epprox.) 
] 
i) 


0) 
) 


15 


Lighting designed, fabricated and installed by Machwirth Bros., sheet metal fabrica- 


tors and the Robertson Electric Co., Inc., electrical contractors, both Buffalo, 
N.Y. 


Lighting data submitted by Niagara Mohawk Power Corp., Buffalo, N. Y., as an 


illustration of good lighting practice and to aid in the design of similar 
installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 


Series XXI II 2-58 





Measurement and Specification of Color 
Rendition Properties of Light Sources 


knowledge ot the effects of 


the 


Pia OUR 


light is 
if the 
true today as it was in 1910, almost fifty 
Herbert E 


, 
easurements 0 illun 


satis! must solve 


actory we 
art played by color.” This state- 
first discussed 


before 


whe Ives! 


inants this 


wo methods used in his day to measure 


light sources are essentially the same today, 
now highly standardized: spec 


the 


though both are 


oradiometric, in which relative intensities of 


various light sources are measured 


the spectra of 


wavelength by wavelength, and colorimetric, in 


which the color of each source is matched by meth- 


f color mixture. The validity of the color 


hing method is stated in Grassman’s law? 


ch says that lights of the 


effects in 


Same color produce 
their 


identical mixtures, regardless of 


spectral composition. Unfortunately for the illumi 
nating engineer, it does not follow that objects seen 
under light sources of the same color will appear 
alike in color. The color distortion due to spectral 
differences in light sources of the same color is one 
of the problems of color rendition. This problem is 
fairly simple compared to that which involves also 
a shift in the color of the light source, for the eye 
shifts 


into account 


adapts® itself to such Formwas for com- 


puted data must take the state of an 


observer’s adaptation if they are ta predict cor- 


rectly the color an observer will perceive. In addi 


tion to adaptation to the eolor of the light source, 


there is adaptation to the background and sur 


rounding conditions under which the observations 


are made. This all results in a net shift, and it is 


this net shift we must hope to predict if the illu 
is to have a color rendition 


minating engineer 


rating (whether one or multi-numbered) that he 

ean use with confidence in a practical situation 
Colorimetry today is a science on so firm a basis 

that it is doubtful 


how much additional information is needed before 


whether many persons realize 


Conference of the 
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ilture, 
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paper presented at the National Technical 
Engineering Society, September 9-13 
‘olor Technologist, U. 8 
Chairman, Subcommittee on Color 
A Transaction of the 


Illuminating 
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Color Re ndition 


Properties of Iight Sources 


By DOROTHY NICKERSON 


color rendition of a light source can be predicted 


accurately. The purpose of this report is to review 


some of the basic procedures and information that 


are available and necessary for this work, and to 


point out what still is lacking, or available in only 
a very limited way, and what remains to be done 


As a Standard 


What To Use 


olor work the first problem is what to 
Back in 1910 Dr 


Ives suggested “average daylight,” to lie between 


In much 


standard light source 


use as a 


the extremes of “blue light from the sky” and “the 


low sun,” a color that he thought agreed 


v ith 


But even if 5000K were the best choice, 


‘olor of 
losely visible radiation of a black body 
at 5000K. 
obviously one color is not enough, and in 1931 the 
Illumination (CIE 
A, B, 


typical of light from 


International Commission on 


adopted three standard sources, identified as 
and C. A 


a gas-filled 


is intended to be 


incandescent lamp (2854K; B is an 


approximate representation of noon sunlight 


1800K); C is an approximate representation of 
6740 K 


ject colors such sources have served an important 


average daylight For colorimetry of ob- 


purpose. But when one wishes to select or compare 


light sources, even three is not enough. For work 


involving color grading and color matching the 


color of CIE Source C has been found to be yel- 
lower than the color of the daylight used and pre- 
ferred for this purpose (7400K - 7500K).*° 

What is needed is a one-dimensional series with 
continuous, reasonably smooth spectroradiometric 
‘urves that will cover the range from yellowish to 
the 


sional series of sources defined by the Planck radia- 


bluish whites. For this purpose one-dimen- 


tion law has the advantage ef having continuous 
and maximally smooth curves and a convenient and 
But the little re- 


semblance to those of actual light sources except. in 


precise definition. curves bear 
the low color temperature range of the incandes- 


Fig 1. 


light colors use can be made of the one-dimensional 


cent tungsten lamps. In the range of day 


series described by Gibson in 1940,° known since 


then as the Abbot-Gibson series. Fig. 2. In this 


Nicke rson 
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Figure 1. Relative spectral energy distributions for 
Average Daylight (Abbot); CIE standard Sources A, B. 
and C; Planckian black-body radiators, | to 10 thousand 
AK, and filtered-incandescent (Corning No. 5900 glass) 


at 68B800K and 7500k. 
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Figure 2. Theoretical daylight curves derived by Gibson 
from different proportions of Abbot sun-outside-atmos- 
phere and skylight calculated by use of inverse \* scat- 
tering relation; and for comparison, curves of daylight 
measured in 1939 by Taylor and Kerr. 


dishe 
source 
quite mpra 
making 
the “daylight 


wanted 


olorimetric 

evident tl ve some 
problems we n¢é observ: 
precisely measured condit 

The three CIE standards include a gas-filled 
lamp operating at a color temperature of 2845K 
1948), and this lamp used with double liquid 
filters. Use of these liquid filters is possible in 
instrumentation, but it is not very convenient. For 
work involving filters, the liquid filters often are 
supplanted by Corning’s glass filter No. 5900, which 
is designed to convert the color of incandescent 
lamps to that of daylight with as close a match to 
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rABLE I Abbot-Gibson Data for Spectral Energy Distributions of Skylight. 


Blue Sky + Average Daylight in Varying Proportions 
85 2+.8 3+ .7 4 6 5 5 6+ .4 7 


energy of daylight as can be obtained A. The soure by the Planck radiation 
elass filter. In this country this filter law, 

in many instruments, and when the source Series A to 3000K, and for higher correlated 
‘olor temperature matches that of C, ofte color temperatures an incandescent lamp at 
s identified as if it were equivalent to C. Used in 3000 K with filters of Corning Daylite glass, 
varying thicknesses this glass can provide a series Series A to 6000K, and the Abbot-Gibson 

of colors that vary all the way from the color of the series from 6000K to limit-blue-sky 
unfiltered light source to that of light of limit Only one of these was possible for use in practical 
blue-sky. In large size, this same filter is used in s, therefore it was decided that series B would 
lamps to provide a standard source for making be used in validation, and series C for a formal 
olor observations standard. The very necessity for this division into 

One of the first questions before your subcom 

ES Light So 


; * Subcommittee , lenditic I Sources Comr 
mittee* on Color Rendition® was what source tae saat ant wen: & oe Ce. Doe w Clark 


should be used as a standard against which to check ( Jerome 3. Judd, Norman Macbeth, Dore Nickerson 
t ll, ¢ E. Swanson, Luke Thorington W. Weeks 


ittee 


the eolor rendition of the test source Three one dvis R Evans. Giinter Wyszecki. The scope is to establish 
if 


d : easuring and sf ying the color rendition properties 
dimensional series of sources were considered : with priority g to fluorescent lamps 
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A CIE color specification consists of three num- 
ers, either the tristimulus values Y, ¥, and Z that 
are required to establish a match with the sample 
color; or the tristimulus value, Y, which is a meas- 
. Seoctron ise of luminance, and z, y, two of the three chro 
maticity coordinates (ratios of the X, Y, Z num 
bers to their total) that by custom are used as 
coordinates for the form of the CIE chromaticity 
diagram illustrated in Fig. 3, the form with which 

. 


we are most familiar. One very useful fact about 


this diagram is that additive mixtures of anv two 
colors lie along the straight line connecting the two 
end colors 


The spectrum locus, the Planckian locus, in 


the locus of any light source is fixed on this 


gram. Kelly'’® has worked out a color-name 
nation for lights in which the nam 
lines drawn on su 
es show a unique use 
P : , may be noted that they rec 
oy 60 a light source and an obs 
Figure 3. CIE chromaticity diagram in its most widely ‘What is white 


used (x. y)-form F hor point 


minute 
of a single light 
> for the color of that ob}: 
plotted on the diagran 
TE specification 


eolors percely d 


iF 


erage day light ” 


Thus the point rey 


comes the color center ‘ diagram. 


to which the colors of all obje seen under that 


light source are related. A great deal of work 
been done for the diagram in which C 


adoption that is not available for diagrams 


r a standard observe sources are the focal point. There is a psychologi 


standard light eal concept of equally perceptible differences of 


the necessary object colors in which color differences may equal 
that it has each other regardless of source. This makes it pos- 
icient data to make sible to develop scales of hue, lightness, and satura 


eifying color but in tion such as has been done in developing the con 


fications with the cept of the Munsell scales of hue, value, and 


they represent chroma. A distinetion should be made between 
ie CIE Standard Ob 
tandard Light Sources “, B, and 


IES Lighting Handbook t be made for a single set of conditions. When Mun 


the concept and its representation for when the 


concept is illustrated by samples, the samples must 


y ple that illustrate 6 he me sel] papers were made to represent these scales. the 


of a particular work was done in daylight 
hapters on Psycho One of the aims of the extensive studies on the 
Color and Quantitative Data and Meth spacing of the Munsell system!" by a subcommittee 
- Colorimetry in reference 3. Refer also to a of the Optical Society of America was to express in 


program by Judd terms of the CIE notation for Source C enough 


or Renditio yperties of Laght Sources Vickerson ILLUMINATING ENGINEERING 





surface colors corresponding to their recommenda 


tions to define the systen adequately This means 


that the observations were made in daylight, or 


under a light source intended to be an equivalent 
to daylight, and that the results were specified in 


Mun 


illustrated 


re lation to Souree ( The loel for constant 
and chroma for Source C ar 
in Fig. 4 on a CIE chromaticity diagram. Hue and 


chroma loci for other values show a regular dis 
ylacement 
pla nen 
Thus tw 


day hight 


value by value, for hue and chroma 


important facts become clear: even for 


equal luminance, equal dis 


onditions and 


tances on the (2, y)-diagram do not 


correspond to 
olors 


colors perceived as equally different, and, for 


that vary in lightness, the same point on the 


gram can represent colors that may differ consider 


ably from each other both in hue and in saturation 
fact, while it is not always kept in mind, 
known. For years ther 
various workers to fir some sort of 
that would represent more 


1947 paper" the 


uniform spacing 
bled 15 different dia 
Judd’s first UCS 


writer assen 
liagram 
MacAdam, Brecken 


Scofield-Judd 


grams in this field, 


1935). and 


Tron 
overing work by 
and Schaub, Farnsworth 
Adams, Moon and 
Milner. There 


The second fact has not had the 


Spencer, Saunderson 


] 


have been others since.}* 


attention it 


tis just as 


serves, although as a practical matter 1 


important. The most important work that has 


‘n into consideration this change in chromatic 


hue and chroma) for a constant point on the 
dominant 


in lightness (or Y 


city diagram (constant wave 


d purity) with chang 
is that of Hunter in his (a, ))-diagram and 
Adams in his Chromatic-Value Diagram 
agram that comes closest to converting CIE 


1 


data regardless of the value of Y, to onstant 
hromati ness 18 one re port d by Nicke rson, Judd. 
and Wyszecki'* in 1955 


that it 1s possible to make a 


I 


This diagram indicates 
close approximation to 
to chromat! 


constant 


eness 


to constant chromatik Ity but the method 


Is not yet simple enough for 
the hue 
W hil 


eolor 


practical use, nor is 
spa ‘Ing as good as we would like 
all of this work goes on to find a uniforn 


space, the (z, y)-diagram is still most used 
Used with a series of diagrams similar to the one in 
Fic. 4, but for a range of value levels from dark to 
lata based on the MacAdam 
f eolor differenze, it is 
deal of 


regarding the size of color differences 


light, or used with 


ellipses of constant size o 


possible to develop a great information 

For day 
light conditions we do not yet have all the answers 
even now a committee of the Optical Society of 
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MUNSELL VALUE 5/ 


HUE AND CHROMA LOCI 





Figure 4. Loci of Munseil constant-hue and constant- 


chroma for value 5/ in CIE (x, y)-coordinates for 


Source C. 


America is working on a long-term project regard 
ing uniform color spacing), but we do have enough 
to make work in colorimetry practical and useful 
obtained or converted 


Munsell notations, directly 


from CIE specifications, provide a simple and prac 
tical method of working with uniform color scales 
If our color rendition problems could all concern 
the appearance of samples under light sources that 
differ in spectral distribution but are all a match in 
color for Souree C, we might be able to solve them 


in a reasonably straightforward manner. For 
Source C we have a Munsell network worked out, 
so that a method is available for obtaining color 
specifications for the appearance of a sample under 
any number of light sources, just so long as they 
have the color of C. 


olor of the light source would be involved since 


No problem of adaptation to 
adaptation would be the same for each source 
‘here would, of course, be the problem of adapta 


tion to any change in background color, but for the 


moment let us assume that this is neutral and held 
constant 

An example will serve to illustrate what is meant 
For several years a subcommittee of this society has 
been working on the problem of color rendition of 
light sources, and as test objects they have included 
18 Munsell 6 


and Hessler’ for studies reported in 1952 


value papers selected by Barr, Clark, 


Among 
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light sources used in the 
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three 
ra) ‘tances f 18 samples 


lex 
used chromaticity ordinat 
t Observe 


ording to » CIE Standard 


spectroradiometric distributions 
three test sources. The light sources used 
andescent lamp with Macbeth P» filter 


9900), a standard fluorescent lamp 
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Figure 5. Color rendition of light sources: 18 Munsell and 
samples for three light sources that are the same day- AE ; F 
- —_ ; ‘y (a number represen 

(6500K). ‘This illustrates the color differ- 
, * and an arbitrary num 


difference in spectral 
e on the 


light color 
samples caused 
distribution of light source. 


ence in by a 


rABLE Il Color Differences Between Color Rendition of 18 Samples Under a Standard Lamp (Incandescent- 
Plus-Macbeth P, Filter) and Under Two Fluorescent Lamps, Deluxe and Standard, All Three Lamps Color-Matched 


at 6500 K. 


AE, Deluxe Std 


\ Chroma 
Std (x, y)-distance 


Deluxe Std Deluxe 


Color Sample 
Munse \ Value 
Deluxe Std 


Notation 


] 
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representing each sample under the standard lamp 
and the points under the deluxe and standard fluo- 
While the color differences are small 


because at this high color 


‘ent lamp 
temperature the spec- 
tral differences between the lamps are at a mini- 
mum), it is clear that the average color rendition 


f these samples for the deluxe fluorescent lamp is 


closer to that of the standard (ineandescent-plus 
filter) lamp than is the average color rendition 
under the standard fluorescent lamp. This is true 


whether we compare the hue, value, or chroma dif 


ferences, the total differences, or the differences 
measured by distance on the (z, y)-diagram. If we 
had a diagram of truly uniform spacing, we should 

et, if all necessary factors are taken into con 


measured on it should 


at can be dom 
daylight 
‘or the same 18 samples | * subeomm 
ed with two other o ups of light soure 
three lamps. One group was color 


other at 4500K. In 


containing 


ateched at 3000K. and .the 
ch 


h group there is ‘d lamp (incandescent 


‘for BOOOK, filtered-incandescent for 4500K 


fluorescent lamps, standard and deluxe 


o std. (incand. ) 


xSté. Fluores. 
oDeLuxe Fluores., 


600 700 400 


o DeLuxe Fluores. 


putations and observations have been made for all 


energy curves for the three 


conditions. Relative 
groups of light sources are shown in Fig. 6. (This 
paper is not intended as a report of this work, but 
as a means of clarifying for others interested in 
problems of color rendition some of the problems 
that face the subcommittee 
If we were able to transfer the Munsell network 
for Source C to the standard sources at 3000K and 
at 4500K so that it would provide the same spacing 
olors that we have in daylight, we could then 


off the 


colors in terms of their daylight ap 
and compare the color rendition of sam 
under one light source with that under an 


includes the problem of adaptation 
no way of doing this yet. The work 


and Burnham’®:*° and their co 


viding a beginning toward this, but 


workers 1s 


unfortunatel: still looks as if we are a long way 


from being able to transfer the Munsell network to 
light sources of other chromaticities 
Hlow then is it possible to put together the data 


for these different levels of color so that the in 


ternal results for each set may be compared wit} 


internal results for the others? The matter is 


put this way in order still to avoid the problem of 
adaptation, a problem that must be faced when 
results are compared under light sources that differ 
in chromaticity. 


Colorimetric results for the 18 samples, under 


’ 


6500K 
o Std. (Macbeth Pp 
i x Std. Fluores. 
o DeLuxe Fluores. 


4500K 
Std. (Macbeth Pp 


| 
| 
Std. Fluores. } 


600 700 oo 500 


WAVELENGTH (millimicrons ) 


Figure 6. Relative spectral energy curves, adjusted to 100 at 560 mu, for triads of lamps at 3000K, 4500K, and 
6500K. In each group the squares refer to the standard lamp, crosses to standard fluorescent lamps; open circles 


to deluxe lamps. 
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Figure 7. 18 Munsell samples, each calculated for 3 

triads of light sources. These are plotted against a Mun- 

sell renotation network of hue and chroma on the 

Adams’ Chromatic-Value Diagram to illustrate the rela- 

tive size and direction of color change caused by change 

in light source. Code: Group A, at 3000K; Group B, at 
1500 K; Group C, at 6500K. 


Ligh t Sources 


TABLE III — Color Difference (A E.) on 18 Samples. 


AEy between 

4500 K Std vs 
Fluorescent 

Deluxe Std. Deluxe Std 


‘ i 


Color Sample 


3000 K Std vs 6500 K Std vs 


Munsell 
Notation 


Deluxe Std 


ntually must be taken into consideration 
nevertheless for computing differences we can make 
ise of the Munsell network on this Adams diagran 
and read off the notations and caleulate them in 
terms of AEy. This has been done for the 


results, shown in 


rroup 
of lamps at each color level. Thi 
Table III, provide a preliminary sort of color ren 
dition rating for the several light sources by the 
size of the average color difference for the 18 sam 
ples seen under them. (The Source C data for AF, 
in Table III differ from the data for AF y in Table 

cause there is a difference in the standard 
which each is compared 


ted 


This suggested use of the Adams’ diagram is not 
as a final proposal, but it does point the 
sort of thing that it should be possibl 
to do with accuracy and wit ecision 
found to pull all » data 
to show their re lation 


etors of Munsell hue and chroma, 


Adams’ diagram, f 


niliar with it, requires the 
\fter adjustment so 
source (essentially an 
. the data are then convert 
of the Munsell value seale 
against 0.4/(V V Since } 
luminanee, after its subtraction from the X and 


‘tors only the chromatie factors are left, and 


are plotted against eacn other, the neutral 


the center 0.0), reds in the direction 
V V 


greens in the direction, purple 


and yellows 


blues in the direction of +(V _f 


in the direction. The calculations are simple to 


they require use of a table of the Munsell 


), Z data for the 


make 


Value function and JY, samples 
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Figure 8. 


value) as they plot on the Adams’ diagram for Source ¢ 


A series of Munsell samples (10 hues on 6 


(circles), the same samples for Source A (crosses), and 
as calculated by the Judd prediction formula based on 
the Burnham data (solid points) for equal-appearing 
colors for Source C adaptation based on measurements 
for Source A. This illustrates, after conversion to the 
Adams’ diagram, the size and direction of the color 
changes predicted by the Burnham studies versus those 


predicted on a basis of CIE primaries. 


This same diagram allows one to study the Hel 
son and Burnham results. In fact, it is possible in 
paired diagrams to plot the caleulated and the ob 
served data, and then compare them to see the 
extent of the differences between the two methods 
This has been done for the Helson data since CIE 
data already were available*! for the samples and 
light sources used in his most recent study.’® Un 
fortunately, the scatter of the observations is so 
great that it is hard to find the pattern, but the 
data serve for reference involving other observa 
tional data. The Burnham results, by use of the 
prediction formula reported*® for equal-appearing 
color with adaptation to Source C when the Source 
A color is known, were worked out for the basic 
series of 420 Munsell samples. However, the illu 
minants used in the Burnham-Evans-Newhall work 
were not precisely A and C, in fact Burnham’s 
approximation to C was different enough so that 
N 6/, instead of reading 0 chroma as it does under 


Since Judd had 


ClEe, read almost /2 chroma 


worked out some months ago reversible formulas 
based on the Burnham-Evans-Newhall data that 
could be applied to light sources other than the 


precise ones used in making the observations, this 
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Figure 9. The effect of chromatic adaptation under 
Source A that is predicted in terms of Source C by for- 
mulas based on three sets of primaries, numbered | to 
3 in the text, is shown on an Adams’ Chromatic-Value 
Diagram: A (CIE) refers to (1), H (Helson) to (2), 
and B (Burnham) to (3). Circled points represent the 
C color of each sample; Munsell notations for the sam- 
ple numbers are listed in Table II; N 6/ is at the center 


by all three formulas. 


formula was applied to Munsell 6 
value samples. The results for this formula and for 
{1 to C conversion are shown in Figure 8, 
es connecting each of the results to the C 
or each sample 
The communication in which Dr. Judd supplied 
the formula used for the foregoing conversion also 
provided similar formulas for two additional sets 
of primaries, making three in all: 
1) CIE primaries (used in the Adams’ chromatic 
value space 
Judd-Wyszecki primaries (which fit the Helson 
data and some of the MacAdam** data on chro 
matic adaptation 
Brewer primaries (which fit the’ Burnham, 
Evans, Newhall data on chromatic adaptation 
Primaries From Ato C From CtoA 
X’=0,892X x’ =1.121X 


¥’—1.000} ¥’=1.000¥ 
Zz” 212 ’ 101Z 


Y’ 092 ).272 oO ’ 0.896X +-0.306} 
y’ , 1.000} 
z’ 9 , 9¥-4 Z’ =0.139X—0.410¥ 


Since these three formulas cover much of the 


work for which there is any considerable systematic 
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rABLE A Color distortions introduced by the Deluxe 


daylight fluorescent lamp relative to those introduced 


by the Standard daylight fluorescent lamp. 


Munsell Notation 00 JE. (Deluxe) 100 D (Deluxe) 


of Color Sample \E.. (Standard D (Standard) 
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INSTALLATION AT THE FAIR, OLD ORCHARD SHOPPING CENTER, 
SKOKIE AND GOLF ROADS, SKOKIE, ILL. 


Lighting a Department Store 


LIGHTING OBJECTIVE: vt. provide general lighting and highlights from a fixed lighting system 


for displaying and selling various types of merchandise. 


GENERAL INFORMATION: Merchandising is done on each of the three 36,000 square foot floors of 
this suburban department store (suburb of Chicago The building design provides 20-foot by 
20-foot bays on all of floors and ceiling heights of 10 and 11 feet. Colors and reflectances of the 


room surfaces are: 


celung 
acoustical til light gray 
luminaire trim white 
walls gray 
columns gr 


floor buff 
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Lighting a Department Store (Continued 


INSTALLATION: General lighting is provided by two 31-inch by 13-foot r fluorescent lun 


naires (Solar Light Mfg. Co. catalog No. 33440) and eight recessed incandescent Solar 


catalog No. A 9953) per bay, located as shown in Fig. 2. The center 8 feet of each of the fluores 


essed 


cent units is equipped with a Honeylite aluminum louver panel and four 96-inch T-12, 800 ma 
rapid start deluxe warm white lamps (to secure the desired color rendition). The two end portions 
provide outlets for the sprinkler svstem The entire unit is recessed approximately two inches 
into the iling (see Fig. 3) for the purpose of minimizing the appearance of the many sprinkler 
heads. The incandescent its are equipped with Alzak reflectors and 100-watt A-21 lamps 

All wall and floor cases are equipped with concealed local lighting for accent. Perimeter 
lighting not shown above is emploved over wall cases for general effect and increased illumina 
tion 


r 1500 hours 


Lighting designed by J. W. Kiernan, Store Manager, The Fair, Skokie, Illinois, and 
Bernard Lazerson, Lighting Consultant, Chicago, III. 


Lighting data submitted by Solar Light Manufacturing Co., 400 North Ashland Ave., 
Chicago, IIl., as an illustration of good lighting practice and to aid in the 
design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 
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not necessarily a new ex thos 


the lighting business, sir we've long had 


for ceiling locations with the ceiling u 
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or othe facilities but has rather been a 
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systems actually eliminate 
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undoul 
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the 
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himself in 


SO) high as 
f full ceiling tre: nt, 
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owner that a f luminaires will 
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hen have the 
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Design nearly always is a result of compromise 
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Noise Reduction Coefficient 
? 


Today amongst mos 


first question whi 


[ypical Absorption Coefficients (a) and Noise Reduction Coefficients (NRC). 





Figure 1. Schematic illustration of “typical office” used 


for lighting and acoustical calculations. 


Acouetically rested eres 


Figure 2. Six typical office lighting and acoustical sys- 


tems. Assumed conditions: 40 ft x 60 ft office, 10 ft 
from floor to finished ceiling. Ceiling reflectance 75, 
wall reflectance 50. Plaster walls, glass window (area 
5 ft x 50 ft). conerete structural ceiling, and linoleum 
tile on conerete floor. Hlumination levels approximately 
75 footcandles, 
A. 2-lamp louvered suspended luminaire — acoustical 
plaster ceiling. 
2-lamp troffer with glass lens — perforated metal 
pan ceiling. 
ssed 2-lamp troffer with diffuse glass— acoustical plaster 
plastic wall-to-wall etic : ae : a 
2-lamp, wide, surface mounted luminaire with dif- 
nee aelects ao 
5 fuse glass perforated metal pan ceiling. 
and C), perforate: etal pal t] ner Wor . 4-lamp, wide, troffer with glass lens — vegetable 
pad (B and rtorat egetable til 4), and fiber acoustical tile ceiling. 


Vinyl plastic with rows of acoustical baffles 3 ft ce. 


aie al and 0.80 de 
VR fe TI 
ties ne suspensions 
They are I 
: ae rr this paper are in com 
ther summarized by system letter in Table II T ble I 
ee . shown in able are tor 
absorption coefficients and NRC of acousti 

, the total absorption 
ings vary greatly with the method an 
; " : rious ceilings the total 
mounting ‘or example, one ceiling : k é 
al ceiling is multiplied by the NR¢ 


order to determine the effect, if any, of sus 


} ; . y > . 7 € : 1) 7 ‘ 

TABLE II — Acoustical Characteristics of the Six pended louver fixtures on the NRC of an acoustical 

Lighting and Acoustical Systems Shown in Fig. 2. ceiling the author arranged for testing a typical 

louvered direct-indirect suspended (8-inch) lum} 

Lighting and Noise Noise Loudness aire! TI 
Acoustical Reduction Reduction Absorption Reduction nail 

System Coefficient (decibels) Units 


e test results indicated no measurable 
“shadow” effect but do show a slight modification of 
A 7 1 frequency response. For System A, then, the ab 

~ . sorption units are the ceiling NRC (.50) times the 


area (2400 square feet) giving a total of 1200 units 


I 
( 
I 
F 
F 


p 960 Recessed troffers and most surface mounted lumi- 
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fliclents, an 


sorption in 


properties of materials. The 
decibels has direct meaning only 


strument In o to invol 


nd there n 


Loudness 


Se! 
As shown 


somewhat 





Figure 3. The parallel nature of light 
and sound as modified by light reflect- 


ing and sound absorbing surfaces. 
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Figure 4. Graphical comparison of 


Noise Reduction Coefficient (broken 
line) and Loudness Reduction from 


data in Table II. 
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The complete explanation this is beyond th 


scope of » present paper, but there aré 


aspect should bi 


the NRC ignores the fact that there is erally 


more low frequency noise than high frequency 


noise int 


The absorption of these 


average office 
lower fre cies is considered particularly impor- 
tant sin th tend to substant ally mask highet 
frequencies. Tl e is true to a much lesser 
This akes the pre 


tially undesirable in an office du 


di vree ence ol lower Tre 
quency noises espe 
+ + 


to they adverss eflect on tl ability to hear speec! 


Standards for Acoustical Treatment Lacking 


The question which now ; is jl what noist 
reduction or loudness redu considered ade 
Be tore 


be realized that the 


quate discussing t should 
values 1 ! Ts II art 
conditions assumed 


nearly marimum 


as original provided absorption. If it had 
been assumed that the floors were 1 be covered 


with carpets and the windows with draperies the 


ion achieved by 


noise reduction and loudness reduet 


} 


the ceiling would have been substantially less 


In the opinion of the author, “official” criteria or 
standards for noise and loudness reduction in offices 
have not vet been established by the acoustical in 
dustry. This is not to say that work is not being 


done to achieve such standards. One of the most 
interesting efforts in this direction is the recently 
published paper of L. Beranek “Revised Criteria 


for Noise in Buildings”? in which he develops a 
series of noise criteria curves which in turn have 
been used as the basis of recommended standards 
for six categories of office. These categories relate 
to the nature of the work with respect to speech 
distances, telephone usage, ete. These criteria have 
been established with the aid of a statistically im 
pressive subjective survey conducted by the Air 
Force. The fact remains, however, that the average 
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some 


understood The Ust f 


architect and engineer does not have this informa 


tion and if he did, it is not in a form conducive to 
his using it in his building design work. Instead, 
he leans, understandably, on the simple expedient 
ing high NRC and full ceiling treatment 

“age office not being overly concerned 

whether this is too much or too little for 
proper acoustical treatment sinee (1) he must finish 


eiling anyway, and (2 


the entire it is usually 
place acoustical ma- 
As Fig. 4 


loudness reduction is aecepted as the 


actual aim of the acoustical treatment, the NRC is 


impractical or undesirable to 


terials on surfaces other than the ceiling 


f 


illustrates, if 
not a particularly good basis for selecting an acous 
tical ceiling system. A luminous eeiling, with an 


NR f 0.40 


essential ie loudness reduction as a troffer 


System F) for example, provides 


nstallation with an acoustical ceiling having an 


NRC of 0.85 (System D Furthermore, as Table 


II illustrates, there is a definite limit to the amount 


hieved through ceiling 


Reverberation Time 


Reverberation time is also considered an impor 
tant criteria of acoustical design. This is defined 
as the time for a specified sound pressure to drop 
to 1/1000th of its initial 


offices optimum reverberation times vary from 0.7 


pressure For general 
to 1.0 second depending on the volume of the room 
The optimum for our “typical office” with its volume 
of 24,000 cubic feet is approximately 0.8 second. 
The following are the reverberation times caleu- 
lated for the 


tems: 


various lighting and acoustical sys 


cena C D E F 
c 5 0.9 0.7 0.7 1.0 

from optimum } 0.1 0.1 0.1 0.2 

In a larger room or a room with higher wall and 
floor absorption and occupied by people (approxi- 
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Noise Isolation or Insulation 
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<“_=< ~ = 
~< “a " 


~ 
SOUND _BARRIER 


A. PARTITION 


Figure 5. Acoustic barriers extended into plenum 

chamber of luminous ceiling as part of complete sound 

treatment when partitions do not extend to structural 

ceiling. Similar arrangements are necessary with many 
types of acoustical ceilings. 


Acoustu s and Lagi fing 


eiling hi 
atment 


problem 


| Frowing 


only 


Conclusions 


1 Whil y's higher levels of illumination 


and the growing importance of extended area light- 


place the 


] illumination engineer in direct 


tition with the acoustical engineer for ceiling 
there seems to be no evidence at present that 
one seriously jeopardizes the acoustical re- 
at least for the average office 
2 The NRC is not a realistic criterion for deter- 
mining the value of an acoustical system. The loud 
ness reduction of extended area lighting systems, 
for example, is comparable to most combined light- 
ing and acoustical systems used in current practice 
in spite of its somewhat lower NRC 
3. The illuminating engineer should have suffi- 
ient knowledge of architectural acoustics to avoid 
unnecessary compromise of the benefits of good 


lighting, yet be able to recognize the importance of 
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inating engineer and 


rABLE A Acoustic Absorption Data, 


Noise 
Frequency (‘hertz Reduction 


500 1000 2000 Coefficient 


2000 0 < . 2000 
frequency ‘hertz requency (hertz 


Figure A. (left) Acoustic transmission of the diffusing plastic as a function of frequency. 
Figure B. (right) Measurements of acoustic absorption. 
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A.I.A. File No. 31/ 


INSTALLATION AT HOLLY CARBURETOR PLANT, WARREN, MICHIGAN 


Industrial Lighting 


LIGHTING OBJECTIVE: 1. provid ymfortable general illumination for the manufacture of small 


carburetor parts 


GENERAL INFORMATION: Machining, polishing and grinding automotive and aircraft carburetors 
is done in the portion shown of the 290-foot by 435-foot manufacturing area. Ceiling height 
averages 25 feet 


4] 


Colors and reflectances of tl major room surfaces are: 


vhite an 


rray 


upper white 
lower light green 
machines light green 


nd gray 


INSTALLATION: Seven hundred individual suspended luminaires, Benjamin Electric Mfg. Co., 
catalog No. 96122. are installed 10 feet above the floor, in rows 12 feet on centers (the units are 
spaced two feet apart in each row). Each luminaire is equipped with reflectors permitting a 10 
per cent upward component of light, and with two 96-inch T-12 standard cool white fluorescent 


lamps. 
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Industrial Lighting (Continued 


working plane is 80 footcandles. bright 


Lighting designed by Duncan Preston, Detroit Edison Co., Detroit, Mich., and Vern 
Winn, District Representative, Benjamin Electric Manufacturing Co., Dearborn, 
Mich 


Lighting data submitted by Vern Winn, Benjamin Electric Manufacturing Co., Dear 
born, Mich., as an illustration of good lighting practice and to aid in the 
design of similar installations 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y 
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1.E.S. Guide for 


Photometric Testing of 
Outdoor Fluorescent Luminaires 


Prepared by the Subcommittee on Photometric Testing 
of Outdoor Fluorescent Luminaires of the Committee on 
Testing Procedures for Illumination Characteristics 

of the Illuminating Engineering Society 
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hairmar 2 Test Conditions — General 2.3—Electrical Requirements 


2.3.1—Requlation of S ipply W here 
for multiple 


iminaires are intended 


2.1—Luminaires — Luminaires 


uuld be represent 


; 
1) 


supply, tl ballast supply voltage 


* typical produ 
+, per 


I uld no var\ more than 


snou 


ent during st. For series supply, 


eurrent be held within the 
limits. 

2.3.2—Wave Form of Supply rhe 

hould be such that the 


the harmonic cor 


exceed 3 per cent ol 


ponents does not 
mental. Where the supply is 

ultiple, the above refers to the ballast 
ipply voltage. For constant-current 


ipply, it refers to the output current 


of the econstant-current transformer 


or simulated electrical equivalent) 


\ 2.3.3—I nstruments—The instruments 
mini rY a =a>T 
hould have good reproducibility of 


200 hours is ‘ 
ndication and large scale deflection 


: , . 4 for the conditions under which they 

(a) High Mounting Type — _ selected for stability should cor ee : aa : 
sad ‘ Rs: ue ae ten ehé @ itput Sar content are used They should also be tree 
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See Section 6.1.1 of the “I.E.S. Gen 
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heating errors. 
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ih as street and highway 
ighting luminaires is to be provided } should be matched in light output 

2.3.4—0 perating Conditions—Ballasts 
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eral Guide to Photometry.”) 
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The illumination characteristics 
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Photometric Te sting of Outdoor F-Luminaires 105 
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2. 4—P hotometers — 


Fest Procedure (High 
Mounting Type) 


3.1—Test Distance — 


3.2.1 


(a) The pho- 


the 1 


pnvs eal or 
he calibrated by 


andlepower standard.*® 
(b) To calibrat 
candlepower in tern 


nen output of the lamps at 25C, pro 


prevent interrefle: ceed as follows With a known inten- 


al ’ ‘ . 
ind mutual heat (candlepower standard) 
lard is a light 
ree wt ’ eer ! ‘ by a recog 
iken normal Ut) de 2 8 T | ng t 


; “ t y o men 
r lamps)) under , 
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3.3—Lu minaire 
Measurements— 
“yy 


adings 


Depar 


normal operating position 

photometrie readings, be- 

nperature variations within 
When tl 

taken, it is necessary to 

bulb w 


naire in normal operating position 


(b) The 


times of luminaire 


measure 


all temperature with the lumi 


temperature at 
should be 95 ( 


ambient 
test 


light 
recog 


or candlepower standard is a 
ich has 


standardizing 


been brated by a 
laboratory as to lumen out 


1d/or candlepower in a given direction 
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(b) To 
lata to 


temperatu 


tes 


is D5 ( 


luminaire test, then candlepower 


values as recorded are correct for 


25 C 


ture. 


correspond to a 25C 


calibration 
test lamps. Tl 


} llenoy - a 
e candiepower dis 


ese 


e test roo ambient 


and subsequent calcula- 


al lumens, luminaire out 


then, or ean be, made 


are 
or a 25C reference ambient 
change this candlepower 
ambient 
following 


the 


re, one of 
ay be used. 
t room ambient temperature 


during both calibration and 


reference ambient tempera- 
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perature 
both 
test, 


er than - 
Dration and 
andiepowe! 


should 


two 


inde 


bient temperature di 


sup 
repre 
ired in only 
ust be 
f lumens by 
avoid giving 
ments of zones 
one quadrant to 

inother. 
3.4.4—Tsolu 
footeandie values 
listed in A ppendix E 


angle through which a ver- 


(a) Calenlate the hori- 
zontal for the verti- 
eal 
each lateral 


tical 


angles for 


eandlepower distribution 
has been taken. 
(b) Plot 


the tangent 


curve 
(Section 3.3.3.2) 

horizontal footcandles vs 
of the vertical angle. This 
may be done on semi log paper or on 
the 


scale 


rectangular coordinate paper if 
footeandle) 
the 


footeandle value goes below one tenth 


ordinate (horizontal 


is changed each time horizontal 
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1.2—Photometer Calibration— 


(a) n the | ounting type pro 


1.3.1 


5.4—Results — (High Mounting 
Type) 


5. Test Report nation fas 
Test Procedure (Low 


feet). 


M . General —(a) The t 0 20 to 35 
ounting Type) | : YW nifies we by Date and testing agenc’ 


5.5—Results — (Low Mounting 
Type) 


a) Candlepower distribution curves 


1.1—Test Distance— 


in the vertical plane and in the 
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Vertical Angles 


l. General 


x 








temperature 


Figure 1. Method of thermocouple attachment to bulb wall of fluorescent lamp. 
Thermocouple Installation Method View showing thermocouple bead held against bulb by means of asbestos cord, 


Fig. 1 The ermocoupk . and firmly secured at end of lamp by glass tape. 
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AMBIENT TEMP ‘°C 
OF AIR SURROUNDING LUMINAIRES 





Address 
por tex T 


the 


iiling of LE 


communications 














Here and There with |.E.S. Members 


1.E.S. President Kirk M. Reid was honored guest speaker 
at the December 9 meeting of the Connecticut Section. 
Left to right, in photo, are: Walter L. Ball, Chairman, 
New England Section; President Reid; John K. French. 
Chairman, Yankee Chapter; Robert D. Babcock, Chair- 
man, Connecticut Section. Members of the New England 
and Yankee groups were also present. Photo courtesy 


New England Electrical News. 


Publications Committee of L&.S. in 
session. Left to right: C. E. Ellis, I.E. 
Advertising Manager: Eve Frever: Dr. 
R. M. Zabel, Chairman of the Commit- 
tee; R. W. Morris: and J. R. Chambers. 


Presentation of the award won by Alan Gallion (right) in 
the national competition of the Allied Arts Committee in 
Atlanta, last September, was made at the December 4 
meeting of the Southern California Section. Presenter of 
the award is Dean Arthur Gallion of the School of Archi- 
iecture, University of Southern California his father. 


Attendance at the meeting was 140. 


Residential Lighting Fixture Progress 
Report, 1957, was the theme of the 
October meeting of the Twin City 
Residence Lighting Forum, at North- 
land Electric Supply Co. Left to right 
are: Donald Olson, program chair- 
man; Mrs. Marianne Battig, vice- 
chairman; Richard Graf, chairman; 
Richard White, membership chairman; 
Anita Benson, past-chairman; and 


Donald Carlson, secretary-treasurer. 
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Light and Vision Conference 
To Be Held at U. of Michigan 


March 21 Section II, Office and 


Industrial Lighting 


March 2! Section I, School 


March 19 Light and Vision 





1958 Regional Conferences, 1.E.S. 


Region Place Date 


Northeastern Statler Hotel April 10-11 
Hartford, Conn. 

East Central John Marshall Hotel April 14-15 
Richmond, Va. 

South Central and Lafayette Hotel April 24-25 

Southeastern Little Rock, Arkansas 

Southwestern Washington Youree April 28-29 
Shreveport, La 

Midwestern Hotel President May 1-2 

. Kansas City, Mo 

March 20 Principles Applied in 


P . . ite Mounts Whitman Hotel May 8-9 
Solution of Lighting Problems Inter-Mountain = 7 


Pueblo, Colo 

MORNING SION Presidin , ou acific El Cortez Hotel May 12-13 

: San Diego, Calif. 

Pacific Northwest Multnomah Hotel May 22-24 
Portland, Oregon 

Great Lakes Sheraton Hotel June 23-24 
Rochester, N. Y. 
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Conference on Engineering and 
Scientific Education — Understanding Science 


Road Builders Study 
Aspects of Street Lighting 


New Jersey Turnpike 
To Set Up Fog Test Area 





= 
CHEDULED 


February 20-21 1958 i r Na June 


June 


Discomfort Glare Studied 


By British-American Team March 9-12. 1958 Jane 


R GH 
: . 
March 25-26, 1958 angus av-ae, BSes- 


+ 


wus 22 5 
April 10-11, 195% August 29-8, aSes 


April -15 958 
pes st : = September 22-25, 1958 


October 8-10, 1958 


April 24-25, 1958 
October 10-11, 1958 
Apr 8-2 1958 


October 13-15, 1958 


October 19-24, 1958 


Color and Building — Theme 
For ISCC Meeting 


October 20-24, 1958 


16th N s 


October 27-31, 1958 
n 


November 10-14, 


November 18-20, 





June 


x 


Plans Advance for 
National Lighting Exposition 


First National Light 
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LITECONTROL’S 
New-As-Tomorrow 


Lens Ceiling 
oO 


Solves Control Room 
Laghting Problem 


TODAY 


The Problem: 





To provide the best possible lighting in quantity and quality for the 
critical seeing tasks of reading meters accurately over long periods. 


The Solution: Litecontrol’s standard lens ceiling panels. These were 

chosen to provide 230 foot-candles of the most comfortable lighting you have ever seen. (The perimeter 

recessed lighting next to the control board was furnished by the Holophane Company.) This is truly 
lighting of the future available today with 
Litecontrol fixtures, using Holophane’s acrylic 
PRISMALUME lenses. 


The luminous ceiling provides high intensity 
and low brightness far beyond the average light- 
ing job. Combined with high reflectance ceiling, 
wall, and floor finishes, it reduces contrast to a 
minimum and, by solving the glare problem, aids 
work efficiency and comfort. No wonder the in- 
stallation was a prize winner in the 1957 Inter- 
national Lighting Competition Electric Utili- 
ties Division. Yes, and the operators are enthu- 
siastic, also. 

This type of lighting can be used effectively on 
your next installation in a control room or 
elsewhere. Think of LITECONTROL for inezx- 
pensive quality lighting for your next store, 
office, school or other public building job. 
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Installation: Connecticut Valley Power Exchang i, ( Brightness Readings: Across axis of lamps — Lens Ceiling — 
] riz 102 


wn from ho snto 8 foot-lamberts 


Architect & Engineer: Alderma MacNeish 15" dow izontal, 1 


276 foot-lamberts 


West Springfield, Mass 
ighti 497 foot-lambert 
Lighting Consultant . mberts 
Hartford, Conn 
149 fant. lambert 
General Contractor: Ind of amberts 
: P < 145 foot-lamberts 
Electrical Contractor: T. J. Martin Electr >., Hartfor to es 158 foot-lamberts 
Area: System Operators 
Finish: Floor 47%, RF 
Walls ght tan. Contro 
trast Dist buting topes 


white 


yee crane yo Na Rooper Dae sconge eps LITECONTROIEL 


Intensities: Al! lomps on 

Average room intensity 30” fr hoor 2 t-condle 
With half the lamps on, these figure O : c foc 
condles, respectively KEEP UPKEEP DOWN 
Average vertical intensity on Distribution Boord, 91.9 f.-C 

; LITECONTROL CORPORATION, 
Average vertical intens Instrument Board, 89.3 ft.-C 
Variation in readings, 12” intervals down Boards, 81 to 95 ft.-C 


36 Pleasant Street, Watertown 72, Massachusetts 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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< the Historic al CComasiiics’s Ss rapbook 


The Last Gas Lighting 
in Manhattan 


Oy 


Plastics in Illumination — Topic 
Of BRI March Conference 


CHECK for $10,000 is presented to A. F. Wakefield (standing left), Chairman 
of the Board of Trustees of the Hluminating Engineering Research Institute, 
by 1.E.S. President Kirk M. Reid. Presentation was made during the December 
12 meeting of the I.E.S, Council. Funds are administered by the IE.R.I. for 


basic lighting research. 


Annual Winter Courses 


I 


I 


Scheduled by C.L.! 


~~ 


MINATING 


ENGINI 


ERING 





ABOLITE’S MODERN AIR-SWEPT DESIGN 
reduces maintenance costs on high and medium bay installations 


Air circulating through Abolite fixtures with slotted neck or uplight Write jor 

design are swept clean of dulling dust. Maintenance costs are kept FREE Brochure 

down to a bare minimum s brochure will be helpful 
NEW UPLIGHT FIXTURES FOR HIGH BAY re mtr 

Abolite’s uplight fixtures direct a portion of the light upward, eliminate 

sharp contrasts and glare by washing out deep background shadows 

Abolite has the right fixture for every high or medium bay installation 

—both Alzak aluminum and porcelain enamel fixtures for all type 400 {j= eee 

and 1000 watt mercury lamps; and for 300-1500 watt incandescent lamps. 


LITE 
sie 


THE JONES METAL PRODUCTS COMPANY 
West Lafayette, Ohio 


ABOLITE 

LIGHTING DIVISION 
Jones Metal Products Co. 
West Lafayette, Ohio 


Gentlemen 

Please send me your brochure on Incandescent 
and Mercury fixtures for Industry. No obligation, 
of course 
OE 


Address__ 


a —_ 
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All these are NEW, plus 
a full NEW line of hanging ~~ 
accessories. Ask for details. 


Er.VTORESC ENT 
rixTwvRES 
ok CALIFORNIA. 


352 SHAW ROAD 
SOUTH SAN FRANCISCO, CALIF. 


CONTROLLED 
LIGHTING 


wits 


LIGHT OF THE WEST 


With this array of NEW 
All-Brite products, added to 
the wide range of famous 
All-Brite lighting tools, YOU 
are the master of any lighting 
problem. Depend on All-Brite 
superior design, research 
and engineering for fullest 
control-of commercial 
industrial and institutional 


iiumination 


and name of 
> 
ocal All-Brite 


repre entat f 


SS 


PLANTS ALSO IN LOS ANGELES; 
PORTLAND, OREGON; AND 
VANCOUVER, B.C., CANADA 


ENGINEERING 








Continued from page 14A 


ing Design Problems, 14%4-hour ses 
Thursdays, with Mr. Wozniak conducting 


oratories on alternate We 


Three New Chapters Chartered 


] meeting 


r three ne 
ith Plain 
at Lubbock, 


R. K. Lothro 


Southwester 


FINAL meeting of the Milwaukee Lighting Fundamentals Course, at which 


66 certificates were awarded, 


Milwaukee Fundamentals Course 
Awards Certificates to 66 


ASHAE Annual Meeting 
Presents Varied Program 





1.E.S. National Technical Conferences 


1958 — August 17-22 — Royal York Hotel, Toronto, Ontario Atlanta Residence Lighting Forum 
1959 September 7-11 Hotels Fairmont and Mark Hopkins, Christmas Lighting Contest 


San Francisco, California feature of » December meeting 


1960 September 11-16 Penn Sheraton Hotel, Pittsburgh, * mae sete wv | shy 8 
Pennsylvania s i 
1961 September 24-29 — Chase Park Plaza Hotel, St. Louis, 


i as eame forth, with 
Missouri prizes going three of them. Both 


. ' . m laces were won by Mrs. 
1962 — September 9-14 — Statler-Hilton Hotel, Dallas, Texas Harris; her t 7 tries are 
arris; ier wo encries a 








Continued on page 18A) 
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SHOW window display of two winning entries in 
Forum’s Christmas competition 


Standard Amp 
Stays on the Mark 








Atlanta Residence Lighting 


Gwilym A, Price 


1955 bheec 


ie 
Cresap, Jr., 


Mark W. 


president 1s 


wl 


John D. Hodnette, vic« 

G. Main 
also vice 
E. Dalton 
er. Carlisle 


18 


Francis 


ntro 


ons to the 


Charles M. 


manager 


artment 


ory M 


. Laborat 
sie Lyman R. Fink \ 


manage 


era r 


For Possible Assistance on 
That April 15 Deadline 
er George FE. 


Harry W. Bourgeois et 
t sales manager t De 


Brown, f 
} 


Gordon E. 


NEERING 





PLEXIGLAS 


...weather shield 


fo] @releicelelolaaiiclaidiare 





Canadian Distributor: Cr) 
Quay Ea / oror O 


Chemicals 


FI ROHM ¢ HAAS 
COMPANY 


s quality WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
UT R 


ochu 
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| 


mtinued fr ylighting Com- 


George W. Ellis. and has 


Mar 


Reneé 


Conover, 


PRACTICAL Ilumination Course in session (above) in San Jose Chapter. The 


course, a series of ten meetings, was also held on other days of the week in 


page 35A). 


Stockton, Sacramento and San Francisco (see November 1957 LE.., 
rhe all Awarding diplomas to 
graduates of the San Jose (below ) 
Cate William Addison, 
Chapter; and Frank Duhme, Educa 

Gate Section. 


series. 
W. Macy, Chairman, Golden 
Chairman, San Jose 


of the 


Golden Gate Section sponsored four 


section are C, 


Section; Education Committee 


on Committee Chairman Golden 


] ighting Ve ws 


tor of 


has 


Cyril Ainsworth, technica! dire 
Ame Standards Association 


the rican 


ted deputy managing director 


J. W. MeNair, 


director, su 


been appoin 
as 
Mr. 
Me 


secre 


association, 


of the 


sistant technical 


Ainsworth as technical director. Mr. 


Nair 


tary 


appointed assistant 
Hussey, 


was also 
Vice-Admiral George F. 
Jr. was re-elected m or of 


the ass« 


Sunbeam Lightir 
ntatives 


Brook 


has added three new sales repres 
to their force. J, P. Tendick of 
field, Wisconsi: the 
of Wisconsin al 

of Michig 


North and 
arren D. Anderson 
Paul F. Kyack, | 


Needles 
\IMI 


} ‘ 
d= presiden 


E. R. 
Fraser 
the Engineer 
the Board 
Chandler 


Lange as 


Lawre nee 
E. Paul 
L. K. Wheelock 


I cre 


a8 assist 


William 


T. Fowler 


Paul 


with 
ith 


Union Metal Co., Los Angeles, is 
Ogilvie. Mr ! 


Union f 


een 


tormer 


Virden Co., 
nounced the appointment of 
Gleason as sales 


Washington 


repres 


len’s Western M 
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20™ FLUORESCENT ANNIVERSARY ANNOUNCEMENT 


- 


Fire. 





lectric’s W. C. Martvny developed the process that 
hroughout the long life of the G-I lamps 


This new General Electric Bonus Phosphor 
gives your G-E Fluorescent Lamp customers 
7 to 9% more light... at no added cost! 


Because G.E. has found a way to throw out the small 10-watt and new Power-Groove—and will soon be used 
and least efficient—phosphor particles and save just in all G-E fluorescent lamp types. For the complete 
the bigger. brighter ones, vour customers now get even “Bonus Phosphor” story—see or write your local 
more for all their lighting costs when they use G-l General Electric Large Lamp Salesman. 
10-watt fluorescent lamps! 

What Does This Mean To Them? In factories and offices 
added light worth to twice their vearly lamp p 
In stores and schools: 2 to 3 times as much added 
their yearly lamp purchases 


This “Bonus Phosphor” is now ay tilable in the 


Progress /s Our Most Important Product 


GENERAL @Q ELECTRIC < 
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Tells how CBM 
protects you on these 
and other 
pay-off factors .. 


Eight leading manufacturers now make up the association of 
| CerTIFIED BALLAST MANUFACTURERS 
CLEVELAND 15, OHIO 





2116 KEITH BUILDING 
Participation in CBM is open to any manufacturer who wishes to qualify 


© BEFORE YOU CHOOSE LIGHTING 
vl -- get this free booklet? 


1 CBM ballasts are tested 
t confine to set limits, 
last lite 


| 


cuts 


BALLAST LIFE—Certilic: 


for temperatt n 
as overheating « lrastical 


CBM 


RATED LIGHT OUTPUT—Cer 
are ‘tailored to the tub 5 
tp steady , ght 


s free booklet and learn how these fa 
ll others help insure your lighting invest 
res equipped with Certified CBM ball: 
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OOKS AND 
PAMPHLETS 








William A. Feuillan 


Corp., has 


‘ ! tects, engineers, ide! ectr con 





tractors, or hose ho plan new designs 
or make el yes i é ing dist ition 


ystems in 


Robert Thallon o 
— par cnciRiegpcpaaliaaes = - , - ' ' a P *Standard Handbook for Electrical 
San Fran ie enen yy i i Engineers, Archer E. Knowlton, 
) MeGr 
York 
Obituary 


Design 
Lighti 
Photos 


tomete 


*Mathematics for Science and Engi- 
neering, by Phili) rer, published by 
MeGraw-H 500 ; : ) West 


res, technical 


raining pro 


*Wiring Manual for Home and Farm, grams. Beginning wit irithmetic, it 
i} hed by M« covers such subjects as trigonometry, 


West 42nd algebra, calculus, differential equations 

and probability. 
1 ¢ an 8 Cambie Mecties This book is a revision of Engineering 
Harold S. Moody, Southern ‘ to the Mathematics by Charles P. Steinmets. 


Seetion electric , ine on ¢38A) 
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GARCY Ultra-Lux.... shallow, plastic enclosed 
fixture ...ideal for low ceiling lighting 


Minimum depth consistent with good light 
distribution and brightness control 


With curved shield, unit is only 314" at its deepest 
point... yet surface brightness is virtually uniform 
at all viewing angles and well within acceptable 


limits for glare-free comfort. 


Improved light-stable extruded plastic 
gvaranteed not to warp or discolor 

Shield is of Koppers improved EVENGLO*,a premium- 
grade polystyrene with built-in resistance to discolor- 
ation caused by ultra-violet radiation of fluorescent 


lamps. 


*EVENGLO is a registered trade mark of Koppers Company, Inc. 


Easy to install . . . only two basic parts 

Completely assembled chassis with integral end plates 
is lightweight, sturdy, easy to handle. Separately 
cartoned one-piece shield hooks on after installation. 


Easily cleaned . . . no need 
to remove shield from fixture 
Curved shield is invisibly framed and hinged .. . lets 


down at a touch, wipes clean in seconds, 





Carcy offers a complete line of lighting fixtures for 


GARCY 


Preferred for Performance 


commercial, institutional and display lighting. 


Garden City Plating and Manufacturing Company 
2473 North Elston Avenue . Chicago 47, Illinois 
In Canada: Garcy of Canada, Ltd., 1244 Dufferin Street, Toronto 4 


COMPLETE COMMERCIAL LIGHTING 
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(1) LE.S. LIGHTING HANDBOOK, Second Edition 


LATEST! One volume, 987 pages. Published 
1952. Complete revision of first edition includes 
basic information on all phases of lighting prac- 
tice and technique, based upon recently developed 
standards. Contains 18 technical reference and 
application sections; complete appendices of in 
formation regularly used; 655 photos, drawings, 
lighting tables, charts; fully cross-indexed 
over 4500 items. For use of lighting engineers 
and specialists, consultants, architects, designers 

. all who plan, install and manufacture light- 
ing systems and equipment. 








$8.01 ) ber opy: $6.40 in lots of ten or more. Add 5& for 
t abroad. /.E.S. Members are entitled to one copy 
’ i} 


of a. Ha 1 nok at $5.5 unless previously ordered 


1.E.S. RECOMMENDED LIGHTING PRACTICES 


These booklets are the 
mendations for lighting the 


standard 
prescribed areas, and 


complete, recom 
are among the most comprehensive and important of 
As indicated, 
recommendations are the work of committees of the 
American Standards Associatior 
by appropriate committees of the I.E.S. All have 
Council of the Illuminating 
latest official I.E.S. 


all Society publications. some of these 


with collaboration 


the approval of the 
Engineering Society, and are the 


; 


recommendaat 


ons 


In general, the information contained in these 
Recommended Lichting Practices covers completely 
the area shown in the title. Included in the data 


lighting systems and lumi- 
lighting and for specific 
informa 


are suggested types of 
naires; levels for general 
areas; analyses of seeing tasks; and other 
tion essential to lighting the area and of value to 
specialists, architects, con 


Each practice is fully 


lighting engineers and 
struction people and others. 


illustrated with charts and photographs. 


OFFICE LIGHTING 
I1.E.S. Recommended Practice 32 pp. 50c 
RP-2 STORES & OTHER MERCHANDISING —- 
I.E.S. Recommended Practice 104 pp. 50 
RP-3 SCHOOL LIGHTING 
American Standard Practice 80 pp. 50c 
RP-4 LIBRARY LIGHTING 


RP-1 


LE.S. Recommended Practice 16 pp. 50c 
RP-5 DAYLIGHTING 

L.E.S. Recommended Practice 40 pp. 50c 
RP-6 SPORTS LIGHTING 

I.E.8S. Recommended Practice 32 pp. 50c 
RP-7 INDUSTRIAL LIGHTING 

American Standard Practice 40 pp. 50c 
RP-8 STREET AND HIGHWAY LIGHTING 

American Standard Practice 32 pp. 50c 


RP-9 SUPPLEMENTARY LIGHTING 
I.B.S. Recommended Practice 16 pp. 50c 


RP-10 PROTECTIVE LIGHTING 
American Standard Practice 20 pp. 50c 


RP-11 RESIDENCE LIGHTING 
L.E.S. Recommended Practice 44 pp. 


Quontity prices upon request. 


1.£.S. COMMITTEE REPORTS 


Lighting recommendations based upon studies (re- 
surveys of current practice, and experimental 
installations) of I.E.S. Committees and Subcommit- 
tees covering all phases of lighting. Completely illus- 
trated, these reports contain detailed information on 
many lighting problems peculiar to the industry or 
operation involved as well as providing general data 
as to lighting systems and luminaires; recommended 
quantity and quality of illumination; and analyses of 
specific seeing tasks. 


search, 





i 
i 
j 

























The Publications of the Illuminating Engineering 
Society listed here summarize the vast amount of 
research, investigation and discussion of hundreds 
of qualified members of the Society working on 
technical committees. Each publication listed here 
is supported by the full authority and approval of 
the Illuminating Engineering Society. 


I.E.S. Publications are available, in single copies 
or in bulk, to anyone requiring knowledge of the 
newest in lighting application and the supporting 
technical information. Should quantities be desired 
for distribution, such as for educational or promo- 
tional purposes, prices may be obtained by writing 
Publications Office. 


Each publication is numbered for easy ordering 
by using the coupon on this page. Correspondence 
concerning publications should be addressed to: 
Publications Office, Illuminating Engineering Soci- 
ety, 1860 Broadway, New York 23, N. Y. 





CP-1 


CP-2 


CcP-3 
CcP-4 
CP-5 
CP-6 


CP-7 


CP-8 


CcP-9 


CP-10 


CP-11 
CP-12 
CP-13 


CP-14 


LIGHTING FOR WOOLEN AND WORSTED 
TEXTILE MILLS 12 pp. 50c 


LIGHTING FOR MACHINING OF SMALL 


METAL PARTS 16 pp. 50c 
LIGHTING FOR FLOUR MILLS 8& pp. 50c 
LIGHTING FOR CANNERIES 36 pp. 50° 
LIGHTING FOR BAKERIES 16 pp. 50c 
LIGHTING OF CENTRAL STATION 

PROPERTIES 20 pp. 50c 


LIGHTING FOR CENTRAL STATION 
HIGH BAY AREAS 12 pp. 30¢ 


LIGHTING OUTDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 16 pp. 40c 


LIGHTING INDOOR LOCATIONS OF 
CENTRAL STATION PROPERTIES 20 pp. 40c 


LIGHTING FOR STEEL MILLS 


PART I: OPEN HEARTH 6& pp. 50c 
LIGHTING FOR FOUNDRIES 16 pp. 50c 
TRANSPORTATION LIGHTING 8 pp. 25c 
LIGHTING TRAFFIC TUNNELS 

AND UNDERPASSES 16 pp. 50c 


CONTEMPORARY LIGHTING IN MODERN 

AND TRADITIONAL INTERIORS 64 pp. $1.00 
residence lighting tech 
niques with good decoration, written in layman’s 
language and completely illustrated. Shows all 
lighting equipment, both installed and 
recommended color combinations, from 


Combines recommended 


types of 
portable, 
Colonial to Modern interiors. 





FUNCTIONAL VISUAL ACTIVITIES IN 
THE HOME i2 pt 


16 CURRENT LIGHTING PRACTICE FOR 
TELEVISION PRODUCTION 8 pp 


17 PROGKESS IN TELEVISION STUDIO 
LIGHTING Addenda to CP-16 4 p] 


18 CURRENT LIGHTING PRACTICE FOR 
COLOR TELEVISION PRODUCTION 4 pp. 


19 LIGHTING FOR COMMERCIAL 
KITCHENS 8& pp 


Quantity prices upon request 


1.ES. LIGHTING DATA SHEETS 


describes an 
nplete 

data 

each 
subjects as 
mobile and 


ces; drafting 


rooms; churches; auditoriums; banks; 


residences; 


museums; 
indoor and outdoor recreational areas; 


streets and highways; and other special applica 


tions. 


Printed on heavy gloss paper, punched for stand 


ard ring binder, data sheets are an excellent 


“idea” 


file for lighting people, consulting engineers and 


architects; ideal for promotional distribution 


manufacturers and light and power companies 
I.E.S. Lighting Data Sheet 
out each year in groups of eig 


the entire 24-sheet series. First eight of 


are mailed for delivery in June; second eight 


October; final eight in February of following year. 


by 


ivered through 
three mailings for 


each series 


ip 


Subscription, 24 sheets per set, $1.25; 10 or more 


sets, $1.00 each 


100 individual sheets upon request to this office 


Prices on minim 


XXIII Series sheets 


rant 


XXII Series, 24 sheets 
XXI Series, 24 sheets 
XX Series, 24 sheets 


Quantities of 10 or more Data Sheet Series 


LD-1 15 HOME LIGHTING IDEAS, 15 sheets 
Attract he 


LD-2 HOME LIGHTING IDEAS FOR KITCHENS 
AND BATHROOMS, 10 sheets 


Q 


Quantity prices upon request 


MEASUREMENT OF LIGHT 


LM-1 AMERICAN STANDARD GUIDE FOR 
ELECTRICAL MEASUREMENTS OF 
FLUORESCENT LAMPS 4 pp. 


L.E.S. GUIDE FOR ELECTRICAL 
MEASUREMENTS OF MERCURY VAPOR 
LAMPS 4 pp. 


L.E.S. GUIDE FOR LIFE PERFORMANCE 
TESTING OF FLUORESCENT LAMPS 2 pp. 


GUIDE FOR PHOTOMETRIC TESTING OF 
FPLOODLIGHTS OF 10 TO 160 DEGREES 
TOTAL BEAM SPREAD 16 pp. 


GUIDE FOR OUTDOOR ILLUMINATION 
TESTS 8 pp. 


GENERAL GUIDE TO PHOTOMETRY 
24 pp. 


CALCULATING COEFFICIENTS OF 
UTILIZATION 36 pp. 


WORK SHEETS FOR LM-7 & pp. per set 
1.B.8. GUIDE FOR PHOTOMETRIC 


MEASUREMENTS OF FLUORESCENT 
LAMPS 8 pp. 


Quantity prices upon request. 


(Printed in U.S.A 


5 


um quantities of 


9c 





Modern Lighting 
by 


PERFECLITE 


makes learning easier 
on young eyes...increases 


teaching efficiency 


For schools, where visual comfort is such a 
vital factor in. scholastic achievement and 
physical well being, more and more architects 
and engineers specify Perteclite. Case in point 
—the recently renovated and enlarged Peters 
Township, Pa. Junior-Senior High School, 
where one million dollars was spent in repairs 
and new building. Perfeclite fixtures light the 
way in classrooms and corridors—help create an 
ideal environment for students and teachers 
alike. 

In schools, offices, factories—in fact, wherever 


you have a commercial or institutional lighting 





problem — there's a low cost, easy-to-install 
Perfeclite fixture ideally suited to your require- 


ments. 


Write today for further information. 


INSTALLATION: Peters Township, Pa. Perfeclite P-303 plastic three 

Junior-Senior High School. ring shadowless, non-glare trans- PERFECLITE 
AREA SHOWN: Typical classroom lucent 500 watt ceiling fixtures. pn BY 

and corridor. CEILING HEIGHT: 86” in corridor TH bE PE RFECLITE COM PA N Y 
ARCHITECTS: Beall & Parkins, —11'10” in classroom. 

Washington, Pa. FIXTURE SPACING: 9’6” in class- 1457 EAST 40th STREET * CLEVELAND 3, OHIO 
ELECTRICAL CONTRACTOR room—12’0" in corridor. Fixtures are 

Edward Regula, Belle Vernon,Pa. — |NTENSITY: 46 ft.-candles average auaeNers Rahortesion. tne 
FIXTURES: Perfeclite F-387-AT re- throughout classroom at desk approved 

cessed asymmetric drop prismatic level. 20 ft.-candles average 

lens 200 watt corridor fixtures. throughout corridor at locker level. 
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Incandescent 


Bi-Pin and 
Single-Pin 
Fluorescent 


All 4 offer more light—save more money 
because Sylvania puts the reflector inside 


Regardless of your lighting requirements 
—there’s a Sylvania reflector lamp that 


can help reduce your lighting costs 


Sylvania reflector lamps give you more 
usable light without increasing power 
costs. You eliminate frequent, costly re 
flector and fixture cleaning expense. You 
get a higher degree of efficiency because 
light-dimming dirt, dust and grime can’t 
affect the sealed-in reflector 

Sylvania reflector lamps are available 
in all 3 major lamp types 

Mercury Vapor (KS-HI) —a 
highly efficient 400 w. Silver-White lamp 
that combines the advantages of an in- 

ternal reflector lamp with 
the economies ol 


LIGHTING 


28A 


i 


mercury vapor lighting. Its 23,000 lumens 
represent an important increase of over 
20°, in light output compared to other 
types of mercury vapor lamps of the 
same wattage. 

Fluorescent— You get up to 60% 
more directed, usable light with Sylvania’s 
Reflector Fluorescent Lamp. Available 
in single-pin and bi-pin types, they are 
made in a broad range of colors and 
sizes. They are particularly suited for 
industrial lighting, for bare-lamp strip 
lighting, and directed light in store win- 
dows, coves, valances, etc. 

Incandescent — Sylvania Incan- 
descent Reflector and Projector Lamps 
are available in “spot” and “flood” types. 
“Spots” concentrate a beam of high in- 


tensity, while “floods” give a wider, more 
diffused beam. Reflector lamps are suit- 
able for high-bay industrial lighting, and 
close visual assembly work, parking 
areas, etc. Projector lamps are better for 
area floodlighting and general outdoor 
applications, or for interior industrial 
auxiliary lighting and many commercial 
applications 
Let your Sylvania Supplier demon- 
strate the dollars-and-cents advantages 
of high-efficiency reflector lamp lighting. 
Call him today, or write for informa- 
tion to: 
SyLVANIA ELecTric Pr crs Is 
Lighting Division, Dept. 8L-3502, 
60 Boston Street, Salem, Mass 
In Canada: Sylvania Electric (Canada) Ltd 
Shell Tower Building, Montreal 


SYLVANIA ¥ 


- +. the fastest growing name in sight! 


ELECTRONICS 


TELEVISION 


ATOMIC ENERGY 
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VISIONAIRES 


stliliy 


visionaire 


—~“SHALLORAMA 


SIGHTLINE 


Los Angeles, California 


COMPLETE MANUFACTURING 


FACILITIES TO PROMPTLY MEET 
YOUR LIGHTING REQUIREMENTS 





Like Sunbeam Lighting’s home plant in Los Angeles our new plant in 
Gary, Indiana has the same complete line of manufacturing facilities which have 
made our fixtures nationally renowned in quality. A fully automated conveyor sys- 
tem, electronically controlled-electrostatic spray finishing process, a multi-stage 
Bonderite System for cleaning, surface-treating and corrosion-proofing all metal 
parts—everything necessary to step-up production and delivery of our uniquely 
large and versatile quality fixtures across the country! 


SUNBEAM LIGHTING COMPANY LOS ANGELES, CALIF., GARY, INDIANA 
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MORE LAMPS 
ON YOUR 





PRESENT 
SERIES CIRCUIT 





SYSTEM 


wa 


w~ 
— 





NEW JEFFERSON UNITY POWER FACTOR TRANSFORMERS 


require 33% LESS REGULATOR CAPACITY 
a, 


equipment never before avaible for Now present systems can be increased, using 


22 lan ps, 


| ghting application Couple d with the an H-] lamp for example, from 15 to 


new concept of low reactance isolating with your present constant current regulator 


transformers, these Jefferson transformers mak« This latest Jefferson development gives you 
increase in lamps per constant bigger Savings in installation, wiring, time and 


tor. Each lamp requires 33 ; money. Write today for folder describing thes 


it} new transformers. 


These new transformers have the exclusive Aqualift Sealant 


which seals out all moisture and cuts installation time 


JeffersOnn «econvrwre TRANSFORMERS 


JEFFERSON ELECTRIC COMPANY ° BELLWOOD, ILLINOIS 
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AMERICAN Color-Gtable LOUVERS 


KEEP CEILINGS NEW YEAR AFTER YEAR! 
’ 


Use the finest in light shielding- GAIN... 
* Color stability ...no color transition with long use 


* Interlocking connections . . . easily mounted with 
assured dimensional stability 


Low surface brightness . . . uniform light without 
glare 


High illumination value . . . no light trapping with 
76.5% of louver open 


Ideal shielding . . . 45° x 45° perfect diffusion 
Lighter weight . . . another lower construction cost 


Noise reduction . . . louver cells break up room 
sound 


Safe for sprinkler systems 


Available in two sizes and subject to modifications 
Write for complete information 


AMERICAN 


4240 N. SAYRE AVENUE ° CHICAGO 34, ILLINOIS 





ALABAMA 
CALIFORNIA 
San bran 
COLORADO 
Den ’ tra 
CONNECTICUT 
bridget 

Hiart 


Siam d: Ma 


DISTRICT OF 
<OLU MBIA 
Nat yf 

R. Eva & 6 
FLORIDA 
Miam 
Farrey'’s W 
GEORGIA 
itlanta: At 
ILLINOIS 
‘ (an 
Efengee 
Engiew 


Hawk 


interctat 
MAINI 
Bangor t } 
MARYLAND 
Ka r. 

Atlant ting 
MASSACHUSETTS 
8 ” 

Ma os 4 


i 


P 
Spr 
East 
" 


8 ’ ; 
MICHIGAN 
Qn 


St. Pan x 
MISSOURI 
S¢. Low M.K 
NEBRASKA 
Omaha 
Electric f 
NEVADA 
Ren 


We t 
NEW HAMPSHIRE 
Portsmont 

Ma os & 
NEW JERSEY 
ttlant Cit 
Frank 

Camden 
Camden Ele F 
NEW YORK 
Albany 

Have 
Binghamion 
Freije Ele 
Bufia 

Buffa 
Niagara Fa 


nyse 


32A 


TRIBUTORS CAN 


HTING PROBLEM 
Poughkeepste 
. tra Sut 


+Ta 


NORTH CAROLINA 


Arnste 
tt 


OHIO 


Mart fu 
OKLAHOMA 
Tulsa: Lawson Ele 
PENNSYLVANIA 
ilentown 

eman Ele 
Erie: Kra 
Harrisburg 
f on 
Hazletor 


‘N 


P 


Rea 
Scranton: Lew 
UW slkes-Barre 
Anthra t if 
RHODE ISLAND 
Pawtucket 

Providen 

SOUTH CAROLINA 


Sol DAKOTA 
Water " 

H. Lar f 
TENNESSEE 
j , 


| N ’ 


INIA 


ViIR« 
‘y R 


~~ b-N 
Roanoke: N 
WEST VIRGINIA 
Charleston 


Fin» 
Wheeling 
WISCONSIN 
1ppletor 

Rr Northern 
Lan Claire 
W. H. Hobt 
Milu aukee 
" Ele 
tandard Ele t 
WASHINGTON 
Seattle 
eattle Lighting Fix 


ALASKA 


inc horage 


Ss 


CANADA ARCHITE 
Montreal 

The Gray Ele 

l oront 
Revere Ele 
HAWAII 
Honolulu 


Hawaiia 


« 
\ VWs 


\ \we 
i 


NEW FOUR FOOT DIFFUSER 
NEW HIDDEN HINGE 
for corridor lighting 


MODULAR SIGHTRON by Lightolier 
now offers a new four foot diffuser and 
chassis construction to assure positive 
locking, simple hinging. Diffuser swings 
down safely to speed cleaning ana 
relamping, cut maintenance costs 
Efficient, glare-free illumination ts 
ided 


tyrene diffusers 


ne ffic e, 


vided by m 
dor 


landh Dp 


and utility area 
tal. Diffusers fit 
tightly together in four or eight foot 


steel housings whi 


h may be used 


individually or in continuous.runs. 


Right angle corner brackets are 
available for pattern and perimeter 
lighting, accessory reflectors for 
additional downlight. For complete 
brochure, write today on your 
professional letterhead to LIGHTOLIER, 


Jersey City 5, N.J 


THE ARCHITECTURAL LIGHTING DIVISION 


GHTOLIER LX 


[TURAL LIGHTING + RESIDENTIAL FIXTURES + PORTABLE LAMPS 


SHOWROOMS 


9 E. 36 St., New York 
1267 Merchandise Mart, Chicago 
527 W. 7 St., Los Angeles 
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INFINITE 
PRE-SETTING 


FOR LIGHTING CONTROL 
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NOW! FOR THE FIRST TIME... : 
YOUR CUE SHEET DIRECTLY CONTROLS ALL yr CIRCUITS FOR ANY NUMBER OF PRESETS 
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Creative Engineering for the Living Theatre by... 
LIGHTING CONTROL SIN 


L UM I T # Oo N DIVISION veTROPOLAN 


METROPOLITAN ELECTRIC MANUFACTURING CO. 
2248 STEINWAY AVENUE, LONG ISLAND CITY 5, N. Y. © AStoria 8-3200 
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This report proves it costs many 
dollars more for the non-certified ballast 
you buy for a few nickels less 


Manufacturers 


have t rigid 


Certified Ballast 
with lamp manufacturers 
fluorescent ballast performance 
minimum CBM specifications assures 

ind full light output, cool operation 
triking und ballast life It carries a diamond 
iped CBM emblem. Without CBM 
there would be no standards for perform 


floor 


‘ xceed 
lamp life 


long 


under quality 


Sola ballasts for general lighting applications 


or propos d sper if 
“secondary 


meet or exceed CBM specification 
cations wherever they exist. Sola has no 
line” that does not meet the accepted minimum stand 
irds. Sola ballasts carry both the UL 
emblem and the CBM emblem. 


l ino! itories 


Other manufacturers are 


cooperating 
standards for 
A, ballast that meets or 
you rated 
reliable 


specifications, 
ince... no 


Underwriters’ 


now making ballasts 


which are not designed to meet CBM standards. These 


hallasts bear only the UL emblem. In order to save 


a 


few cents, many people are using these ballasts 
ently under the impression that the UL 
satisfactory lamp performance. Jt does not. UL per 
forms valuable, but highly specialized tests, for safety 
only. UL does not test for operating characteristics 
that assure efficient, economical lamp performance and 
long lamp life. 


We prepared an engineering report 
analyzing the cost of lighting systems using non-certified 
ballasts as compared with systems using CBM certified 
ballasts. This report shows that while the initial cost 
of non-certified ballasts may be a fe cents less, lighting 
systems incorporating them cost the user many dollars 
more in terms of reduced lumen output and reduced 
lamp life. 


app ir 
emblem assures 


have 


Write today for your copy of “An analysis of 
fluorescent lighting system costs as affected by ballast 
performance”. 


S O IL AA\ Electric Co. «+ 4633 West 16th Street, Chicago 50, Iilincis ¢ Bishop 2-1414 


CONSTANT VOLTAGE TRANSFORMERS © LI 


3 West 16th Street, Chicago 50, Ilinois, Bishop 2 -1414 
SOLA ELECTRIC CO., 463 es ree icag De ee ee Gell, Wuihaaheed, Com 
Sola Electric (Canada) Ltd., Toronto 17, Ontario: 102 Laird Drive, Mayfair 4554 


Mo.; Los Angeles, Calif.; New York, N. Y.; Philadelphia, Pa.; 


GHTING TRANSFORMERS @ CONSTANT VOLTAGE DC POWER SUPPLIES 


@ BRANCH OFFICES: Boston, Mass.; Cleveland, Ohio; Kansas City, 
© Representatives in Other Principal Cities 
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Davit Design 


MONOTUBE 
POLES 


a 
Ea 


- 
. 


Mr. Harold E. Mason, Street Lighting 


2 mead 


HHH 


Engineer for the City of Philadelphia, 
says... ‘our Market Street installa- 
tion of aluminum davit-type Mono- 
tube poles, mounting 36,000 lumen 


) 


mercury vapor lamps at 32 feet, 
provides an extremely effective and 
attractive lighting installation . . 


ideal for our requirements.”’ 


When planning lighting moderni- 
zation for your community, remember 

. steel or aluminum ... round or 
fluted . . . davit or bracket type . 
Union Metal's half-century of expert- 
ence is your guarantee Of satisfaction 


in lighting pole quality and design 


For catalog information write The 
Union Metal Manufacturing Co., 
Canton 5, Ohio. In Canada, The 
Union Metal Manufacturing Co. of 
Canada, Ltd., Brampton, Ontario 


Union Metal aluminum poles on Philad 
famed Market Street... an int 


life and attractive appearance 


UNION METAL 


Vonotube Lighting Poles 


3) 
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It costs you as much to 
light a lazy lamp... 


as a Westinghouse with 
“Ultralume’ phosphors 


...the lamp with the 
LONG BRIGHT LIFE! 


SOME FLUORESCENT LAMPS 
get “‘lazy”’ fast. They eat up the same 
amount of electricity, but grow dim- 
mer fast. Only Westinghouse fluor- 
escents stay bright as new .. . longer, 
Westinghouse lamps have 
phosphors! 


because 
**Ultralume’”’™ 


“ULTRALUME” is an exclusive new 
Westinghouse phosphor that assures 
maximum brightness for the life of the 
lamp! “‘Ultralume”’ phosphors give 
you more light per foot of lamp, yet a 
Westinghouse costs no more to oper- 
ate than any ordinary lamp. 


” 


ALL Westinghouse fluorescents have 
“Ultralume” phosphors . . . there’s 
one for every business or home use. 
Specify Westinghouse on every lamp 
order. Call your local authorized 
Westinghouse agent or write— West- 
inghouse Lamp Division, Bloomfield, 
New Jersey. 


Westinghouse FLUORESCENT LAMPS 


S6A 


ILLUMINATING ENGINEERING 








Demand more 


You'll have a happy client when you 
get more than “just good light” from 
the lighting fixtures when you give 
him fixtures that form an integral part 
of the overall design. 

The office above is a typical exam- 
ple. Corning’s Pattern No. 70 Low 
Brightness Lens Panels, flush-mounted 
in the ceiling, not only provide scien- 
tifically controlled light, but as design 
elements they blend with the ceiling 
both in shape and texture. 

Made of crystal glass, these panels 
transmit a high intensity light that’s 
free from glare. They do not distort 


color of the transmitted light. They 


Corning Pattern No. 70 Low Brightness Lens Panels not only provide scientifi 
cally controlled illumination, they enhance the appearance of this inside office. 


than just light 


from your lighting fixtures 


provide a pleasant setting for a needed 
work area 

And with glass panels you can assure 
your clients that they'll never have to 
worry about warping, fading, discolor- 
ing. To keep them clean, just wipe 
with a damp cloth. 

Whatever Corning lightingware glass 
you select, you get more than just light. 
You get a basic material formed into a 
component that adds to your design. 

Facts on what glass to use, where, 
and why, are summed up in “Commer- 
cial Lighting Application Guide.” Send 
for your free copy. See how to get more 
than just light from lighting fixtures. 


“4444 ¢¢? @ 
sss ee eer + 
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built into the surface of Pattern No. 70 
Panels control brightness in the critical zones, 
help provide high intensity light without glare. 
No color distortion of transmitted light, either. 
You can get pattern No. 70 in panels up to 34 
inches wide, 100 inches long. Details in Bulle 
tin L-110-A. Free. 


typeiiscsicnienitcnilal CORNING GLASS WORKS 61-2 crystal street, Coming, N.Y. 
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American Drafting Standards Man- 


Y14 of the American Standards Associ 





ettering; Y14.4-1957 
Drawing; Y14.5 


Dimensio 


American Standard Definitions of 


Electrical Terms, (4° 





SPECTRA 


the NEW low cost 


brightness spot meter 


model 
La 
Battery Operated 


Direct Reading 

Extreme Sensitivity 
Locking Microammeter 
Focusing—4 ft. to ~ 

3° Angle of Acceptance 


SPECTRA METERS NOW USED BY 

other models 

available for greater sensitivity © lighting engineers ¢ aircraft industry ¢ electric 

utilities « human engineering ¢ architectural fiwms 

* motion pictures G TV « high speed photography 

* still photography « street G highway departments 
obtain the same reading of the 4 

model work « special computer for photography 


All operators will 
brightness of a given erea also available 


Write for descriptive literature, complete specifications and information apply 


ing to your particular field to 
PHOTO RESEARCH CORP. 


837 NORTH CAHUENGA BOULEVARD « HOLLYWOOD 38, CALIFORNIA 
Telephone HOllywood 2-6674 Cable Address: SPECTRA 
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(DAUGHTERS OF THE AMERICAN REVOLUTION) 


RELIGHTED BY RAMBUSCH UNDER THE SUPERVISION OF 
BERNARD LYON FRISHMAN & ASSOCIATES, Architects « |. WARREN BOGAN & ASSOCIATES, Consulting Engineers 


When it comes to lighting large and lofiy interiors the Rambusch 


Downlite has no equal. It is efficient, safe, economical, simple to 


maintain, glare shielded and guaranteed to produce the promised 


results. « There are 100 Rambusch lighting representatives in 


the country —one of them is near you and anxious to serve you. 


F 
ie 
RAMBLISC DESIGNERS - MANUFACTURERS 
. 40 WEST 13th STREET, NEW YORK 11, N. Y. 
ve . 
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no light leaks 


new extruded aluminum 








/ ‘light-tight 


f / trim and frame 
5 f= 











PUTT TTY 


one of many new engineering features 


""“ AURORA 


RECESSED 
TROFFERS 


» New shallower design 
» New plastic, glass & metal 
shieldings”... glass to glass 
in continuous run 
Safe low temperature operation 
Standard one foot widths plus 
sold only through qualified 2x2.2x4.4x4 


electrical distributors *Holophane lens distributor 


METALCRAFT PRODUCTS CO., INC., MASCHER & LIPPINCOTT STS., PHILADELPHIA 33, PA 
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Light weight of 
a i ilternat ‘ fr 110 t 


BAKELITE Rigid Vinyl Sheet : 


n this 110x75-foot " iS } 


LIGHT...from the floor up 


Chrysler Corporation built this styling room 
to give its designers the proper background 
for their new designs. To get the effect of an 
indoor sky, they used a luminous ceiling built 
from the floor up. 

and when The Wakefield Company 
pic ked the material to fit the job, thev chose 
BAKELITE Rigid Vinyl Sheet. It's tough yet 


1958 


light in weight. . 
install 

Hard jobs, or easy ones, look better, work 
better 
Write Dept. BM-82 today for luminous ceil- 
ing data. BAKELITE COMPANY, Division 
of Union Carbide Corporation, 30 East 42nd 


Street, New York 17, N. Y. 


. easy to handle, easy to 


when vou have the facts on hand. 


it pays to design with BAKELITE 


PLASTICS 


The terms BAKELITE and UN1on Carpe are registered trade-marks of UCC 
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UL-approved for two 100 watt lamps 


ceiling unit 
att lamps. Its 
ned with 


make it the ideal 


The Ds > f solid cast 
aluminum with a gleaming satin f sh 
ng construction features a 
ated back plate of 
stee!. The cast carrara 
ngs to one side for easy 
cleaning. Available with mcPhilben’'s exclusive 
one-piece cast aluminum hinged guard. Also 
in vaportight 43-88 series 


Ask your nearby mcPhilben representative for 


‘ details. See our insert Sweet's file 


me or write for data sheet 


‘salem adaliiel-la 


LIGHTING COMPANY 


90% of overhead 
servicing can be 
done faster and 
safer with these 
ECONOMY Hi-Reac 
Telescopers ! 





Model PUL 





Hi-Reach Telescopers 
Four heights 20 ft. to 35 ft 
Standard Models from $1510.00 up. 


Model PUL 
Three Standard Models 
No. 1 Lift 10° 9 $370.00 
No. 2 — Lift 11'9 $390.00 
No. 3 — Lift 15'0 $400.00 
Rubber tired wheels $10.00 extra 
F.O.B. Chicago 
Custom built Hi-Reach Tele- 
scopers up to 100 ft. Write for 
complete catalogue. Economy 
Engineering Co., 4515 W. Lake 
St., Chicago 24, Ill., 342 Madison 
Ave., New York 17, N.Y. 
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Don’t let blinkety-black tubes 
ruin your customer's lighting 


With only a few swipes, Squint the Light Pirate can smear a lighting plan. 
If your customer or client pays a man to battle Squint every day, somebody’s 


profits are headed for Davy Jones’ locker. 


You can help a customer tell Squint to shove off. Same time you make your 
lighting recommendations, suggest he call in a local NALMCO lighting 


maintenance contractor. 


These experts turn a nuisance into an efficient relamping operation. Making 
regularly scheduled visits and replacing lamps before they die, the contractor 
gets in and gets out without pestering production or office people. Because 
men cost more than tubes, it pays to hire specialists who can work many 
times faster than plant or office maintenance men. 

Your customer deserves all the light you give him—all the light he’s paying 
for. Show him our free booklet on money-saving lighting maintenance. Write 
to: NALMCO, P.O. Box 1203, Cedar Rapids, Iowa. 








Treatment 


in lighting 
fixture design 
for churches, 
institutions 





in modern 
engineering 
standard 
adaptations 








Request modern 
catalog L or 
traditional LT 
on letterhead 
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Meyrick, K. R., J. A. Wilson Lighting anc 
Display Co., Ltd., Toronto, Ont. 

{ssociate Member 

Moore, Earl, Superior Electric Supply 
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rungard, R 
Minneap 
rum, D. G 
Paul, Minn 
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WILEY ZEPHYRS The beautiful unadorned lines of 


Wiley's new Zephyrs harmonize so well with any decor that you're 
unaware of the source of light. Their wafer-like thinness makes them 
ideally suited to installations where recessed fixtures cannot be used. 
Available: 2 and 4 lamps; variety of shielding devises, solid or plas- 


tic sides 


——.. 
™> 


_— 


PLASTIC GRID No. 70 GLASS REVERSE PYRAMID 


Pioneers 
in Fluorescent Lighting 
R &W Dearborn & Bridge Sts., Buffalo 7, N.Y. 
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EMPLOYMENT 
OPPORTUNITIES 


LIGHTING SALES ENGINEEES [ ™N 
N. Y. manufacturer desires lighting sales en 


gineers with following among architects, engi 
neers, distributors, etc. Quality line of com- 


mercial and institutional lighting fixtures. Hole 

phane licensee. Nationa! distribution. Many ter- 

ritories open. Forward complete resume. State : 

lines now carried. Solux Corp., 58-17 - 28th 

Ave., Woodside 77, L. I., N.Y A 


EXPERIENCED SALES ENGINEER 


Qualified to persuasively present Commercia 
and Industrial Lighting Equipment wanted by 
BENJAMIN ELECTRIC MFG. CO. for East 
ern territory Direct salaried connection 
enhanced through supplementary incentive pay 
and insurance and pension benefits. Send de 
tailed resume of education and experience to 
Easterr on Manager. 5846 Grand Centr 
Terminsg tidg ew York 1 le 
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presentatives, expanding our ne Tx. 
ories. Considered one of the most 
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NEW ENGLAND MANUFACTURERS’ 
REPRESENTATIVES 


z Specialists, with emphas y Soundsheet Translucent Acoustical Element for Over-all Lighting Systems 


wineers. Esta i ‘ 
to replace a line lost due t successfully combines acoustical and light diffusing properties for the first time! 
te factory mer r with ne 
g i nes in nting « f ¢ ° 4 
a... Put ice, 1 In working with Soundsheet, architects, engineers and contractors are enjoying 
ngineering Society 71) t. -_ 
moe, 5.8 new layout and installation freedom. Soundsheet not only supplements other 
i i i |-to-w 
REPRESENTATIVE AVAILABLE acoustical treatments, but also can be effectively used with most wall-to-wall 
Western Michigan. Seven years in lighting and or area lighting systems now in existence or in the planning stage. 
electric supply field. At present repre 
f the oldest top-quality commercia 
ghting manufacturer Desire additior ape 
Residential Flood Lighting I trial Combines acoustical and lighting properties successfully for the first time @ Easy to install 
urcl ‘ lectric Supply line ] : 
33 ” ul wh nny} yg sminatir nana @ Bolonced sound absorption @ Washable @ Harmonized perfectly with any of today’s 
1860 Broadwa ew rk 23 architectural interior concepts @ Quality illumination @ Softly diffused lighting free of shadows 


and reflections at high efficiency @ Available in flat or corrugated sheets @ ULL. listed 


eeeseeceseeceeeeeeeeeeeeeeee - 
The tremendous interest (0) ma = = i 2 oo oe oe a oe ee 


SSMITHCRAFT LIGHTING: |=!" 
@ mai To - Please send me literature 


lech! fer Sel . aaa : thousands of inquiries which and a sample of Soundsheet 
is loo mg for oaies epresentation e for surpassed our expecta Please have your represent 


t — ond d a del 
IN KANSAS CITY, = cnwwerieg mony roqwoen CHELSEA s0 Fy Please send. me. a listo 
LOUISVILLE, MASS iicense manufacturers w 
ATLANTA 


nclude Soundsheet in their 
lighting equipment 

would like to interest best talent 

in each location. Will consider 

sales agents or employee-salesmen 
on salary plus commission and 
expenses. Please address: 

HERBERT NOCK, 


SMITHCRAFT LIGHTING, 
CHELSEA 50, MASS. 
CeCe oo SOS EE SEES EEOEES 


in answering many reqvests 
and in filling orders. With 
administrative and produc 
tion facilities now expanded 
to handle the continued de 
mand for Soundsheet, 
Contrex Company invites you 
to write for information 
about Soundsheet's many 
advantages and how they 
can benefit you 
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Developed for Contrex by iT TreeeeeeeReeeee ee Ss 
Bolt Beranek and Newman Inc 
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AVAILABLE FROM asrtT 5 OUGH AUTHORIZED MANUFACTURERS OF LIGHTING AND AC 
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Tutroduciug 
THE NEW 
DIRECT 
THE 
LITE 


ADJUSTABLE 


Floodlight 
Reflectors 


Now available 
for 150 and 
300 Watt 
PAR LAMPS 


DIRECT-THE-LITE units by NL Corp. are 
recommended for churches, public buildings or 
commercial application wherever higher 
intensities are required. Spot lamps or 
floodlamps may be used, and they 

are adjustable both horizontally 

and vertically, approximately 30°. 

Color filters available for special 

effects in 150 watt size. 

Write for new 

illustrated folder. 


Neu Lighting Ideas for 


* Restaurants * Lounge Bars 
* Stage Lighting and TV * Theaters 
* Churches (Chancel) * 


* Display Windows * 


Arcades 
Store Fronts 


APPROVED BY UNDERWRITERS’ LABORATORIES, INC. 


NO. 8264 

Furnished in 
coat for painting to 
match wall or 
sprayed finish 
(Available with two 
three or four lamps.) 


prime 


NO. 8251 


Alumac finish. Canopy mounting 


NO. 8260 
Furnished in prime coat for 
painting. Keyhole slots and cen- 
ter lockup. 


orporalion/ formerly The Novelty Lighting Corporation 


|2490 EAST 22nd STREET — CLEVELAND 15, OHIO 
» Designers and Manufacturers... Since 1905 





ADVERTISERS 
1958 


INDEX TO 


February 








Abolite Lighting Division 
Jones Metal Products Co. 
Advance Transformer Co. 
American Louver Co. 
Bakelite Co., Div of 
Union Carbide Corp. 
Certified Ballast Manufacturers 
Contrex Company 
Corning Glass Works 
Curtis Lighting Ine. 
Economy Engineering Co. 
Fluorescent Fixtures of California 
Garden City Plating & Mfg. Co. 
General Electric Co., Lamp 
Edwin F. Guth Co, Back Cover 
Jefferson Electric Co. 30A 
Kopp Glass Ine. 4A 
Lightolier 
Litecontrol Corp. 
Kh. A. Manning Co. 
McPhilben Lighting Co. 
Metaleraft Products Co. Ine. 
Metropolitan Electric Mfg. Co. 
Lumitron Div. 
National Association of Lighting 
Maintenance Contractors 
NL Corporation 
Perfeclite Company 
Photo Research Corp. 
Rambusch Decorating Co. 
Revere Electric Mfg. Co. 


RLM Standards Institute 


Inside Back Cover 
Rohm & Haas Co. 19A 
Sola Electric Co. 
Starring & Company Ine. 
Sunbeam Lighting Co. 
Sylvania Electric Products Ine. 


Union Metal Mfg. Co. 


Wakefield Company 


Inside Front Cover 


Westinghouse Electric Corp., 
36A 


Lamps 


R. & W. Wiley Inc. 144A 


ILLUMINATING ENGINEERING 





UP 2a 


goes the value of the 


RLM LABEL 












































p pace with latest lighting developments— 
now strengthened specs for thousands of 
ndustrial lighting units bearing the RLM Label! 
Effective April 1, 1958 











NOW, brand new specifications for 


Special Service fluorescent units! 





NOW, brand new specifications for units utilizing 
high light-output 800 ma fluorescent lamps! 





NOW, new specifications covering individual, 
continuous row and tandem mounting 
of fluorescent units! 


NOW new additional specifications 


for incandescent units! 


RLM again steps up Basic Quality Standards for the 
thousands of types, sizes and mounting systems of in- 
dustrial lighting units covered by RLM Specifications. It 
means that lighting-wise and construction-wise, RLM- 
Jabeled units are today an even better Quality Buy! 
CAL ESTING 
hE RESERVE NOW YOUR FREE 1958 RLM SPECIFICATIONS BOOK! 
Your complimentary copy will be sent as soon as published 
This label identifies the RLM-certified In the interim mimeographed copies of the new specification 
lighting equipment of 26 leading manufacturers changes will be sent to you with a copy of the present edition. 


RLM Standards Institute, Suite 823, 326 W. Madison St., Chicago, Illinois 








Guth Lite-Blox troffers are carefully engineered, 
precision made and cover practically every type of 
troffer job you can name... for almost every ceiling 
suspension system: 

Long or Short——Slim or Wide! 1’ x 2’, 1’ x 4’, 1’ x6’, 
1’ x 8, 2°x 2’, 2x4’. 

Broad Lamp Selection! 1, 2, 3 or 4 lights in 1’ models, 
2, 3 of 4 in 2’ troffers. 

Bottoms Galore! Featuring Prismoid GrateLite* or 
GrateLite Louver Diffusert. 12 bottoms for 1’ modeis. 
Six for 2’ types. 

Thin and Trim! New shallow depth. Light that's light 
Labor Saving Installation! Complete units, ready to 
mount. One man can hang them. Modular lengths to 
fit most every ceiling system. 

Speedier Maintenance! Bottoms can be hinged from 
either side for quick re-lamping and cleaning. 


Specified and Stocked from Coast to Coast! 


S 
= 
“S  \.  WRITE FOR COMPLETE INFORMATION TODAY! 

' “Ss THE EDWIN F. GUTH Co. 

: ST. LOUIS 3, MISSOURI! 


* @U. 5. and Con. Pats. Pend. : 
‘$B, S. Pot, 2,745,001, Con. Patd, 1957, $38,245 ' Trusted Name in Lighting Since 1902 





